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Abstract. – OBJECTIVE: The aim of the study 
was to develop appropriate pain therapy and 
prevention plans; pain needs to be understood 
in terms of prevalence and associated predictor 
factors in hospital and primary care. The pur-
pose of our research was to assess the prev-
alence of chronic, acute, and acute-on-chron-
ic pain, and ascertain the effects of several fac-
tors on the likelihood of pain in an Italian Tertia-
ry Care Hospital.

PATIENTS AND METHODS: This is a preva-
lence study in which the primary outcome was 
the prevalence rate of chronic pain inpatients. 
Fisher’s exact tests and binomial logistic re-
gression were performed for the prevalence 
measures, and to ascertain the effects of Hos-
pital Unit, sex, age, surgery and preexisting 
chronic pain on the likelihood of pain during the 
hospitalization, respectively.

RESULTS: Chronic pain was reported in 
one-fifth of inpatients [21.7% (95% CI: 0.1764, 
0.2625)], with a high prevalence of pain-relat-
ed interference on sleep and emotional sta-
tus. Nearly 70% of chronic pain patients ac-
cused acute-on-chronic pain [15.3% (95% CI: 
0.1178, 0.1934)]. High pain prevalence rates 
were assessed at the time of the interview 
(37.3%; 95% CI: 0.3234, 0.4239) and in the last 
24 hours of hospitalization (53.3%; 95% CI: 
0.4814, 0.5850). A 2.7 and 2.6 higher odds to 
suffer from pain during the hospitalization 
were associated with surgery, and preexisting 
chronic, respectively.

CONCLUSIONS: This study raises awareness 
of the necessity to refine pain assessment and 
management in hospital and outpatient ser-
vices. The promotion and enhancement of hos-
pital-territory integration are essential for im-
proving pain prescribing practices and increas-
ing patient safety.
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Pain measurement, Pain management, Older adults.

Introduction

Pain and pain-related diseases represent rel-
evant issues both in developed and middle- and 
low-income countries, with a significant impact 
on individuals and National Health Systems1,2. 
The Global Burden of Disease Study 20193 re-
affirmed low back pain and headache disorders 
in the top 10 causes of Disability-Adjusted Life 
Years (DALY) for ages 10-24 years, and the 
25-49-year age group, as well as for the 50-74-year 
age group. In this scenario, the aging of the pop-
ulation is rapidly increasing. With it, people 
living with two or more long-term conditions, 
and the related reduced quality of life and higher 
mortality4,5. Among the various pathologies that 
most affect older adults, in Europe, about 19% of 
the adult population deals with moderate to se-
vere chronic pain, with Italy being at third place 
in chronic pain prevalence6. Besides, increased 
survival represents an essential feature with the 
potential to experience chronic persistent pain7. 
In Italy, there was a light but sustained increase 
in the prescription of pain medications in the last 
five years, with a total 2019 expenditure of about 
400 million euros for the Italian National Health 
System8. Population estimates for the prevalence 
of pain, both acute and chronic conditions, vary 
widely according to age, sex, and hospital or out-
patient populations, as well as in the definition 
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of methods9. Regarding the hospital population 
in Italy, the FADOI-DOMINO study, carried out 
by the Italian Scientific Society FADOI10, has 
revealed that pain affected 4 out of 10 patients ad-
mitted to Internal Medicine Departments during 
the hospitalization. Costantini et al11 performed in 
30 public hospitals of the Liguria region, have en-
countered a 43.1% of pain patients at the time of 
the interview, and 56.6% of patients declared pain 
during the previous 24 hours from the survey. 
Regarding the outpatient population, an obser-
vational, multicenter, cross-sectional study from 
Latina et al12, conducted in the Latium Region, 
has shown severe pain in 54% of the 1606 patients 
of the study sample.

Besides, in daily clinical practice, we often 
witness both situations of chronic pain, and 
acute-on-chronic pain, as shown from some stud-
ies carried out in Emergency Departments13-15. 
They reported chronic pain patients visiting the 
emergency departments, ranging from 10 to 40%, 
with a recent systematic review illustrating how 
chronic pain is associated with frequent emer-
gency department visits16. In this setting, multiple 
pain management and treatment guidelines have 
been produced17-23. Still, they rarely offer an inte-
grated approach considering multimorbidity and 
polypharmacy in real-world pain patients, which 
often results in the risk of hospitalization. More-
over, nowadays, we must also address coronavi-
rus disease 2019 (COVID-19), including symp-
toms that persist after recoveries, such as fatigue, 
joint pain, headache, myalgia, and chest pain24, 
which could also involve chronic patients and 
exacerbate the epidemiological aspects of pain.

To date, various studies underlined adverse 
consequences of surgical procedures, such as 
chronic post-surgical pain (CPSP), with a prev-
alence rate of about 10-30%25,26, but acute-on-
chronic pain, in general, is still little discussed, 
and no prevalence data are on it. The develop-
ment of the best possible pain therapy plans, and 
prevention schemes requires a better understand-
ing of national, regional, and local prevalence and 
associated predictor factors.

Therefore, the purpose of our study was to 
assess the prevalence of chronic, acute and acute-
on-chronic pain and ascertain the effects of Hos-
pital Unit, age, sex, and preexisting chronic pain 
condition on the likelihood of pain during the 
hospital stay in an Italian Tertiary Care Hospi-
tal. The primary objective of this study was to 
evaluate the prevalence of chronic pain within 
patients admitted to Niguarda Hospital Depart-

ments. Secondary objectives were represented by 
the identification of the prevalence of pain during 
the last hospital 24 hours, pain at the time of the 
interview, and acute-on-chronic pain, the iden-
tification of the prevalence of chronic and acute 
pain interference on sleep, enjoyment of life, and 
general activity, and the ascertainment of the ef-
fects of Hospital Unit, sex, age, surgery and pre-
existing chronic pain condition on the likelihood 
of pain during the hospital stay.

Patients and Methods

The survey and successive cross-sectional 
study were approved by the Research Ethics 
Committee of Milan Area 3. The reporting of 
this research conforms to the STROBE (Strength-
ening the Reporting of Observational Studies in 
Epidemiology) statement checklist27. This is a 
cross-sectional one-point prevalence study based 
on a pain survey, carried out on May 31st, 2019, 
in all the Units of Niguarda Hospital, except for 
Outpatient Care Services, Psychiatric, Pediatric, 
Obstetric, Emergency, and Intensive Care Units. 
All patients aged 18 years and older, admitted 
to these available beds at Niguarda Hospital for 
at least 24 hours, which were cognitively intact, 
were recruited after giving their agreement to 
the interview. The only exclusion criterion was 
the inability to express informed consent. The 
sample size was defined based on the estimated 
prevalence from previous analyses6,9-15. Assum-
ing, therefore, that 40% of the subjects in the 
population had the factor of interest, the predeter-
mined sample size was 369 patients. This method 
assumed a maximum error of 5% between the 
prevalence of the sample and the true population 
prevalence. A significance level of 5% was em-
ployed.

Patients’ data, including age, sex, Hospital 
Unit, surgical treatment, and pain assessment, 
were collected by 48 trained nursing students, 
who interviewed eligible patients between 9:00 
and 12:00 AM. Before the interview execution, 
cognitive impairment condition was ascertained 
by a discussion with the resident doctors and 
nurses. The Hospital Unit was recorded as a 
dichotomous variable, in Medical Unit, also 
including Oncology Unit, and in Surgical Unit. 
Surgical treatment was reported as a dichoto-
mous variable (yes/no), considering affirmative 
only if a surgical procedure was performed 
during the current hospitalization, but not nec-
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essarily in the previous seven days. The as-
sessment of pain during the hospital stay was 
carried out based on a form with items contain-
ing questions about their pain experience at the 
time of the interview, during the last 24 hours, 
and before the hospitalization. The interviewer 
asked the patient three general questions (“Do 
you have pain right now?”; “Did you have pain 
in the last 24 hours?”; “Did you have pain be-
fore your current hospitalization?”). For all the 
three questions, if the response was affirmative, 
pain intensity was assessed both for pain at rest, 
and pain on movement, by means of Numeri-
cal Rating Scale (NRS) 28, distinguishing it in 
four different categories (respectively NRS 0, 
none; 1-3, mild; 4-6, moderate; and 7-10, se-
vere pain) 29. For the second question, “Did you 
have pain in the last 24 hours”, if the response 
was affirmative, along with pain intensity, pain 
interference on sleep and general activity were 
assessed, based on two of the seven items of 
pain-related functional interference of the Brief 
Pain Inventory tool30. The rate of pain interfer-
ence could range from 0 (“does not interfere”) 
to 10 (“interferes completely”), dividing it into 
four different categories, as for pain intensity (0, 
none; 1-3, mild; 4-6, moderate; and 7-10, severe 
interference). For the third question, “Did you 
have pain before your current hospitalization?”, 
we considered only patients with chronic pain, 
defined as pain that lasts or recurs for more than 
three months31. If the response to the third ques-
tion was affirmative, along with pain intensity, 
pain interference on sleep, enjoyment of life, and 
general activity were assessed, based on three 
of the seven items of pain-related functional 
interference of the Brief Pain Inventory tool30, 
rated as described above. In the description of 
these questions to the patient, we chose to use 
the term “enjoyment of life” for the emotional 
interference item, as described in the develop-
ment and validation of the PEG scale32, because 
of the more independent expression in comorbid 
depressed patients. However, differently from 
the PEG scale, we also chose to maintain the 
pain-related interference item on sleep. In fact, 
sleep disturbances predict more significant lev-
els of pain interference and implications in the 
assessment and treatment of sleep disturbance 
into chronic pain therapy33,34. Acute-on-chron-
ic pain patients were defined as patients with 
both chronic pains as described above, and pain 
during the last 24 hours before the interview. 
The pain relief from pain treatments or medi-

cations provided was assessed on a percentage 
scale, from 0% “no relief”, to 100% “complete 
relief”30.

Statistical Analysis
All data needed to compute statistical analyses 

were regularly collected and entered the database 
anonymously. Descriptive statistics were used 
to introduce the data. Frequency and percentage 
were calculated for dichotomous and ordinal vari-
ables (sex, Hospital Unit, preexisting chronic pain 
condition). In contrast, continuous variables (age, 
pain intensity, pain interferences) were presented 
as median values along with interquartile range, 
as the measure of dispersion.

A Fisher’s exact test, along with its 95% con-
fidence interval, was performed to evaluate prev-
alence measures included in the primary and 
secondary outcomes. 

A binomial logistic regression was carried out 
to ascertain the effects of Hospital Unit, sex, age, 
surgery, and preexisting chronic pain condition 
on the likelihood of pain during the hospital stay. 
The statistical analyses were conducted using 
IBM® SPSS Statistics® for Windows® (version 20; 
Armonk, NY, USA). The significance level was 
set at p < 0.05.

Results

During the one-day prevalence, 449 patients 
were eligible within Hospital Units on which 
the survey was implemented. We excluded 76 
people for the following reasons: refused to 
participate (45 patients), out of the ward for 
instrumental investigations (15 patients), and 
other reasons not justified by the patient (16 pa-
tients). Therefore, data were collected from 373 
subjects, of which 149 (39.9%) were female (Ta-
ble I). The median age (interquartile range) was 
63 (51-77) years, with 47.4% of people aged 65 
or older. Of all 373 patients, 259 (59.4%) were 
admitted in Medical Units, while 114 (30.6%) 
subjects in Surgical ones, with 144 (38.6%) 
surgically treated during the hospitalization, 
both in medical and surgical Units. The main 
characteristics of the study sample are shown 
in Table I.

Chronic Pain
The prevalence rate of chronic pain patients 

was 21.7% (95% CI: 0.1764, 0.2625) (Table II). 
Among patients with chronic pain, 76 out of 81 
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subjects (20.4% of the study sample) reported 
pain at rest, with a median NRS score (inter-
quartile range) of 6 (5-8). Moderate and severe 
pain intensity were respectively recorded in 7% 
(26/373) and 9.6% (36/373) of patients.

Chronic pain on movement was experienced 
by 79 out of 81 subjects (21.2% of the study 
sample), with a median NRS score (interquartile 
range) of 7 (5-9). Moderate and severe pain inten-
sity were respectively recorded in 6.2% (23/373) 
and 12.9% (48/373) of patients.

Chronic pain interference on sleep was report-
ed by 14.5% (95% CI: 0.1107, 0.1846) of the study 
sample (54/373), with a median score (interquar-
tile range) of 7 (5-9). Moderate to severe interfer-
ence resulted in 46 out of 54 subjects (12.3% of 
the study sample).

Chronic pain interference on the enjoyment 
of life was recorded in 17.4% (95% CI: 0.1371, 
0.2166) of patients (65/373), with a median in-
terference score (interquartile range) of 8 (5-9). 
Moderate to severe interference resulted in 57 out 
of 65 subjects (15.3% of the study sample).

Chronic pain interference on general activi-
ty was experienced by 18.5% (95% CI: 0.1469, 
0.2282) (69/373), with a median interference 
score (interquartile range) of 8 (6-9). Moderate to 
severe interference resulted in 61 out of 69 sub-
jects (16.3% of the study sample). 

Pain in the Last 24 Hours Before 
the Interview

In the last 24 hours before the interview, the 
prevalence rate of pain patients was 53.3% (95% 
CI: 0.4814, 0.5850) (Table II). Among patients 
with pain in the last 24 hours, 49.6% (185/373 pa-
tients) reported pain at rest, with a median NRS 
score (interquartile range) of 6 (3-8). Moderate 

and severe pain intensity were respectively re-
corded in 67 (18%) and 71 (19%) patients. 

Pain on movement was experienced by 51.7% 
(193/373) of patients, with a median NRS score 
(interquartile range) of 6 (5-8). Moderate and se-
vere pain intensity were respectively recorded in 
66 (17.7%) and 95 (25.5%) subjects. Table II lists 
all 24-hour pain prevalence rates recorded during 
the survey.

Pain interference on sleep was reported by 
31.4% (95% CI: 0.2669, 0.3634) of the study sam-
ple (117/373), with a median score (interquartile 
range) of 6 (3-8). Moderate to severe interference 
resulted in 87 out of 117 subjects (23.3% of the 
study sample).

Pain interference on general activity was ex-
perienced by 42.6% (95% CI: 0.3755, 0.4782) 
(159/373), with a median interference score (in-
terquartile range) of 6 (4-8). Moderate to severe 
interference resulted in 122 out of 159 subjects 
(32.7% of the study sample). Table II lists all pain 
in the last 24 hours prevalence rates recorded 
during the survey.

Acute-On-Chronic Pain
The prevalence rate of acute-on-chronic pain 

patients was 15.3% (95% CI: 0.1178, 0.1934)], 
equal to 70.4% of the 81 chronic pain ones. 
Among patients with acute-on-chronic pain, 53 
out of 57 subjects (14.2% of the study sample) 
reported pain at rest, with a median NRS score 
(interquartile range) of 6 (4-8). Moderate and se-
vere pain intensity were respectively recorded in 
6.4% (24/373) and 5.1% (19/373) of patients.

Acute-on-chronic pain on movement was ex-
perienced by 56 out of 57 subjects (15% of the 
study sample), with a median NRS score (inter-
quartile range) of 6 (5-8). Moderate and severe 

Table I. Characteristics of the study sample (Study sample, N = 373).

	 Characteristic	 Value

Sex, number of patients (%)	
Female	 149 (39.9)
Male	 224 (60.1)
Age, median (interquartile range)	   63 (51-77)
Age ≥65, number of patients (%)	 177 (47.4)
Hospital Unit, number of patients (%)	
Medicine	 259 (69.4)
Surgery	 114 (30.6)
Submitted to a surgical treatment during hospitalization, number of patients (%)	 144 (38.6)

Percentage values are rounded up to one decimal. Definitions: Hospital Unit, recorded as a dichotomous variable, in Medical 
Unit, including Oncology Unit, and in Surgical Unit. Outpatient care services, Psychiatric, Pediatric, Obstetric, Emergency, and 
Intensive Care Units were excluded from the analysis.
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pain intensity were respectively recorded in 6.2% 
(23/373) and 7.2% (27/373) of patients.

Of the 57 acute-on-chronic pain patients, 
52.6% reported pain interference on sleep during 
the hospitalization [equal to 8% (95% CI: 0.0549, 

0.1128) of the study sample (30/373 patients)], 
with a median score (interquartile range) of 7 
(5-8). Moderate to severe interference resulted in 
25 out of 57 subjects (43.8% of acute-on-chronic 
pain patients; 6.7% of the study sample).

Table II. Prevalence rates of pain suffering patients and pain characteristics in the study sample (Study sample, N = 373).

			                            Value/Pain

			   Last	 At	 Acute-
	 Characteristic	 Chronic	 24 hours	 Interview	 on-chronic

Pain, number of patients (%)	 81 (21.7)	 199 (53.3)	 139 (37.3)	 57 (15.3)
Female	 39 (10.4)	 90 (24.1)	 66 (17.7)	 26 (7)
Male	 42 (11.3)	 109 (29.2)	 73 (19.6)	 31 (8.3)
Age, median (IQR)	 66 (53-78)	 62 (49-75)	 62 (49-75)	 65 (51-77)
Hospital Unit, number of patients (%)				  
Medicine	 54 (14.5)	 124 (33.2)	 89 (23.9)	 38 (10.2)
Surgery	 27 (7.2)	 75 (20.1)	 50 (13.4)	 19 (5.1)
Intensity severity at rest, median (IQR)	 6 (5-8)	 6 (3-8)	 5 (3-7)	 6 (4-8)
Intensity at rest, number of patients (%)	 76 (20.4)	 185 (49.6)	 130 (34.8)	 53 (14.2)
None	 5 (1.3)	 14 (3.8)	 9 (2.4)	 4 (1.1)
Mild	 14 (3.8)	 47 (12.6)	 34 (9.1)	 10 (2.7)
Moderate	 26 (7)	 67 (18)	 54 (14.5)	 24 (6.4)
Severe	 36 (9.6)	 71 (19)	 42 (11.3)	 19 (5.1)
Intensity severity on movement, median (IQR)	 7 (5-9)	 6 (5-8)	 7 (5-8)	 6 (5-8)
Intensity on movement, number of patients (%)	 79 (21.2)	 193 (51.7)	 133 (35.6)	 56 (15)
None	 2 (0.5)	 6 (1.6)	 6 (1.6)	 1 (0.3)
Mild	 8 (2.1)	 32 (8.6)	 20 (5.4)	 6 (1.6)
Moderate	 23 (6.2)	 66 (17.7)	 41 (11)	 23 (6.2)
Severe	 48 (12.9)	 95 (25.5)	 72 (19.3)	 27 (7.2)
Interference severity on sleep, median (IQR)	 7 (5-9)	 6 (3-8)		  7 (5-8)
Interference on sleep, number of patients (%)	 54 (14.5)	 117 (31.4)		  30 (8)
None	 27 (7.2)	 82 (22)		  27 (7.2)
Mild	 8 (2.1)	 30 (8)		  5 (1.3)
Moderate	 17 (4.6)	 35 (9.4)		  6 (1.6)
Severe	 29 (7.8)	 52 (13.9)		  19 (5.1)
Interference severity on enjoyment of life, median (IQR)	 8 (5-9)			 
Interference on enjoyment of life, number of patients (%)	 65 (17.4)			 
None	 16 (4.3)			 
Mild	 8 (2.1)			 
Moderate	 14 (3.8)			 
Severe	 43 (11.5)			 
Interference severity on general activity, median (IQR)	 8 (6-9)	 6 (4-8)		  6 (5-8)
Interference on general activity, number of patients (%)	 69 (18.5)	 159 (42.6)		  47 (12.6)
None	 12 (3.3)	 40 (10.7)		  10 (2.7)
Mild	 8 (2.1)	 37 (9.9)		  7 (1.9)
Moderate	 15 (4)	 54 (14.5)		  18 (4.8)
Severe	 46 (12.3)	 68 (18.2)		  22 (5.9)

Percentage values are rounded up to one decimal. Definitions and abbreviations: IQR, interquartile range. Chronic pain, defined 
as pain that lasts or recurs for more than 3 months31. Last 24 hours, defined as pain in the last 24 hours before the interview. 
At Interview, defined as pain at the time of the interview. Acute-on-chronic pain, defined as pain in the last 24 hours before the 
interview in patients with pain that lasts or recurs for more than 3 months. Pain intensity measured by means of Numerical Rating 
Scale (NRS)28. Severity of pain intensity: none (NRS scoring 0), mild (NRS scoring from 1 to 3), moderate (NRS scoring from 
4 to 6), and severe (NRS scoring from 7 to 10)29. Pain-related interferences with sleep, enjoyment of life and general activity, 
measured by means of an 11-point response scale, ranging from 0 to 1030. Severity of pain-related interferences with sleep, 
enjoyment of life and general activity: none (scoring 0), mild (scoring from 1 to 3), moderate (scoring from 4 to 6), and severe 
(scoring from 7 to 10). Hospital Unit, recorded as a dichotomous variable, in Medical Unit, including Oncology Unit, and in 
Surgical Unit. Outpatient care services, Psychiatric, Pediatric, Obstetric, Emergency and Intensive Care Units were excluded 
from the analysis.
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Pain interference on general activity was ex-
perienced by 82.4% of acute-on-chronic pain 
patients [equal to 12.6% (95% CI: 0.0941, 0.1640) 
(47/373)], with a median score (interquartile 
range) of 6 (5-8). Moderate to severe interfer-
ence resulted in 40 out of 57 subjects (70.2% 
of acute-on-chronic pain patients; 10.7% of the 
study sample). Moreover, 58% of chronic pain 
patients also experienced pain at the time of the 
interview [12.6% (95% CI: 0.0941, 0.1640)], and 
50.6% complained about both pain during the last 
24 hours before the interview, and at the time of 
this latter [11% (95% CI: 0.0800, 0.1462)]. Table 
II lists all acute-on-chronic pain prevalence rates 
recorded.

Pain at the Time of Interview
The prevalence rate of pain patients, at the 

time of the interview, was 37.3% (95% CI: 0.3234, 
0.4239) (Table II). Among patients with pain at 
the time of the interview, 130 out of 139 subjects 
(34.8% of the study sample) reported pain at rest, 
with a median NRS score (interquartile range) 
of 5 (3-7). Moderate and severe pain intensity 
were respectively recorded in 14.5% (54/373) and 
11.3% (42/373) of patients.

Pain on movement at the time of the inter-
view was experienced by 133 out of 139 subjects 
(35.6% of the study sample), with a median NRS 
score (interquartile range) of 7 (5-8). Moderate 
and severe pain intensity were respectively re-
corded in 11% (41/373) and 19.3% (72/373) of 
patients. Table II lists all pain at the time of the 
interview prevalence rates recorded during the 
survey.

Reporting of Pain, Treatment 
Received, Pain Relief After Treatment, 
and Reassessment of Pain During the 
Hospital stay

Of 373 patients of the study sample, 68.9% 
(95% CI: 0.6393, 0.7357) reported having de-
nounced pain to healthcare professionals during 
the hospitalization. Of the other 116 subjects, who 
did not point out pain during the hospitalization, 
94 (25.2% of the study sample) indicated that they 
did not experience pain during the hospital stay. 
Four patients reported that they were waiting for 
healthcare professionals to ask, while 18 patients 
stated that they did not report pain to healthcare 
professionals because of its tolerability.

Of 257 patients of the study sample who re-
ported pain during the hospitalization, 92.6% 
(95% CI: 0.8870, 0.9549) received pain treatment. 

Of these 238 subjects, 89.5% (95% CI: 0.8489, 
0.89309) has reported at least a 50% pain relief 
after treatment, while a reassessment of pain ther-
apy by a healthcare professional was indicated by 
186 out of 238 patients who were given treatment 
for pain [78.1% (95% CI: 0.7236, 0.8323).

Likelihood of Pain During 
the Hospital Stay

A binomial logistic regression was performed 
to ascertain the effects of Hospital Unit, age, 
sex, surgical treatment, and preexisting chronic 
pain condition on the likelihood of pain during 
the last 24 hours of hospital stay. There was 
one standardized residual with a value of 2.614 
standard deviations, which was removed from 
the analysis. The logistic regression model was 
statistically significant, χ2(5) = 45.072, p <0.0005. 
The model explained 15.2% (Nagelkerke  R2) of 
the variance in pain during the last 24 hours 
of hospital stay, and correctly classified 66.4% 
of cases. Sensitivity was 67.8%, specificity was 
64.7%, positive predictive value was 68.9%, and 
negative predictive value was 63.6%. Of the five 
predictor variables, only three were statistically 
significant: undergoing surgery during the hos-
pitalization, preexisting chronic pain condition, 
and age, as shown in Table III. As a matter of 
fact, patients who underwent surgery during the 
hospitalization had 2.7 higher odds to suffer from 
pain during the hospital stay, as well as patients 
with preexisting chronic pain had 2.6 higher odds 
to experience pain during the hospitalization. 
Increasing age was instead associated with a re-
duction in the likelihood of reporting pain during 
hospitalization. However, there was no statistical-
ly significant association between Hospital Units 
and sex and pain during the hospitalization.

Discussion

This study investigates several measures of 
pain prevalence in patients admitted to Niguarda 
Hospital Departments. To the best of our knowl-
edge, this is one of the few studies that examine 
different prevalence times about pain in an Ital-
ian hospital setting, including multiple hospital 
wards. First of all, patients admitted to our De-
partments are represented by a heterogeneous 
population, of which more than 40% aged 65 
years and older. In this scenario, we found that 1 
out of 5 subjects [21.7% (95% CI: 0.1764, 0.2625)] 
was suffering from a pain condition for more than 
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three months before the hospitalization, with a 
median pain intensity score of 6 and 7 out of 10, 
at rest and on movement, respectively. In other 
words, 81.6% of patients with chronic pain at rest 
have experienced moderate to severe pain, as well 
as about 90% of patients with pain on movement. 
Pain interference on sleep was frequent, as 14.5% 
of patients reported sleep disorders, with a mod-
erate-severe intensity in more than 80% of cases. 
Pain interference on the enjoyment of life was 
even more frequent on hospitalized chronic pain 
patients, as 17.4% of the study sample complained 
of pain-related emotional disorders, with a more 
than mild intensity in 88% of patients, along 
with interference on general activity (18.5% of 
the study sample). Several studies1,12,35-37 have 
reported similar or higher prevalence rates of 
chronic pain in hospitals and general populations. 
A systematic review of Fayaz et al35 showed that 
43.5% (95% CI: 38.4, 48.6) of adult residents in 
the United Kingdom were affected by a chronic 
pain condition. Regarding the general population 
in the United States, the analysis of 2016 Nation-
al Health Interview Survey data1 underlined a 
20.4% prevalence of chronic pain patients, and 
an estimated 60% of older adults reported at least 
some persistent pain36. In Italy, recent studies 
have highlighted a prevalence rate of 28.4% of 
patients with chronic pain37, with severe pain in 
more than 50% of the chronic pain population12. 
We still have to consider that the prevalence rate 
of chronic pain is quite high. 

As for acute pain, instead, several stud-
ies10,11,38-42 have pointed out that acute pain is 
widespread both in Western and low- and mid-
dle-income countries. In our research, identifica-
tion of pain was performed using the Numerical 
Rating Scale28, one of the most used scales for 
pain severity scoring. Turning to acute pain prev-
alence and predictors of pain during the hospital-
ization, the data presented in our study are con-
sistent with the findings of previous studies10,11, 
revealing a high pain prevalence both at the time 
of the interview (37.3%; 95% CI: 0.3234, 0.4239) 
and in the last 24 hours before the interview 
(53.3%; 95% CI: 0.4814, 0.5850). Patients who 
underwent surgery during the hospitalization had 
2.7 higher odds to suffer from pain during the 
hospital stay, as well as patients with chronic 
pain had 2.6 higher odds of experiencing pain 
during the hospitalization. Consistent with some 
previous analyses43,44, our data suggest a reduc-
tion in the likelihood of reporting pain during 
hospitalization with increasing age. However, the 
presence of this association may be due to the 
small sample size, the different population of 
the study, or the different study setting, as other 
studies reported the opposite in terms of age for 
predicting pain45,46.

Likewise, focusing our research on patients 
with acute-on-chronic pain, we can see how 
about 70% of chronic pain patients have experi-
enced pain during the hospital stay, representing 
nearly 15% of the study population, often with 

Table III. Logistic Regression Predicting Likelihood of Pain during the Hospital Stay, based on Hospital Unit, Sex, Age, 
Surgical treatment during the hospitalization, and Preexisting chronic pain condition.

							                   95% CI for Odds Ratio

						      Odds
	 B	 SE	 Wald	 df	 p	 Ratio	 Lower	 Upper

Hospital Unit	 0.096	 0.298	   0.103	 1	 0.748	 1.100	 0.613	 1.974
Sex	 0.399	 0.229	   3.021	 1	 0.082	 1.490	 0.950	 2.335
Age	 -0.013	 0.006	   4.396	 1	 0.036	 0.987	 0.975	 0.999
Surgical treatment	 0.981	 0.281	 12.177	 1	 0.001	 2.668	 1.538	 4.630
Chronic Pain	 0.946	 0.284	 11.087	 1	 0.001	 2.576	 1.476	 4.497
Constant	 0.206	 0.416	   0.245	 1	 0.620	 1.229		

Definitions: Pain during the hospital stay, defined as pain during the last 24 hours before our interview. Chronic Pain, defined as 
pain that lasts or recurs for more than 3 months31. Hospital Unit, recorded as a dichotomous variable, in Medical Unit, including 
Oncology Unit, and in Surgical Unit. Outpatient care services, Psychiatric, Pediatric, Obstetric, Emergency and Intensive Care 
Units were excluded from the analysis. B, coefficient for the constant in the null model. SE, standard error around the coefficient 
for the constant. Wald, Wald chi-square test. df, degrees of freedom for the Wald chi-square test. p, p-value. CI, confidence 
interval. Statistical analyses were performed using IBM SPSS Statistics for Windows (version 20; Armonk, New York, NY, 
USA). The significance level is 0.05. Note: Hospital Unit is for surgical unit compared to medical unit; Sex is for females 
compared to males; Surgical treatment is for patients who underwent surgical treatment during the hospital stay compared to 
patients who did not undergo surgery; Chronic Pain is for patients with chronic pain compared to patients without chronic pain.
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moderate or severe intensity, and sleep or gener-
al activity interference. This is very interesting 
because it shows that acute and chronic pain, de-
spite Italy promulgated a law to guarantee people 
have access to pain therapy (Act 38, March 15th, 
2010), is still frequent, and at risk of undertreat-
ment. However, 92.6% (95% CI: 0.8870, 0.9549) 
of our patients received a pain treatment, with 
nearly 90% that reported at least a 50% pain 
relief after the treatment. We still have to point 
out that less than 80% of the treated patients 
received a reassessment of clinical conditions, 
suggesting that an improvement in acute and per-
sistent pain management is needed. As already 
mentioned in the introduction section, numerous 
treatment guidelines have been generated17-23,47, 
although rarely ensuring an optimal approach 
that takes account of multiple pain dimensions 
in the real-world subjects. In fact, these patients 
are frequently suffering from several patholog-
ical conditions, along with polypharmacy, both 
for non-pain and pain disorders. Consequently, 
they are characterized by the concomitant as-
sumption of different therapeutic classes, such as 
opioids, benzodiazepines, anticonvulsants, anti-
depressants, and antipsychotics, with a significant 
increase in harmful clinical outcomes21,48,49. As 
shown in our analysis, there is a high preva-
lence of pain interference on patients’ sleep and 
emotional status. This situation may increment 
the use of medications like benzodiazepine and 
non-benzodiazepine receptor agonists, or antide-
pressants, such as tricyclic antidepressants, and 
Selective Serotonin Reuptake Inhibitors (SSRI), 
or Serotonin-Norepinephrine Reuptake Inhibitors 
(SNRI). Psycholeptics also represent an import-
ant and common type of potentially inappropri-
ate medication class prescribed, as precisely de-
scribed by various lists of criteria for appropriate 
drug prescription 50-52. In fact, older adult patients 
seem to be most disposed to develop adverse 
effects, such as cardiovascular events, hyponatre-
mia, and anticholinergic effects53. Furthermore, 
as inappropriate polypharmacy is associated with 
an increased risk of adverse drug events and a 
higher probability of hospitalization54,55, chronic 
pain condition itself is shown to be related to 
greater use and overcrowding of the Emergency 
Departments, fueling healthcare system costs, re-
ducing the quality of care and degree of patients’ 
satisfaction16.

Despite all the evaluations of pain prevalence 
discussed above, we have to underline some lim-
itations of our study: first, this is a single-center 

study, with a relatively small study sample com-
pared to other investigations. Second, we focus 
only on the presence of pain, without investigat-
ing its underlying causes and medication classes 
used for pain relief. Furthermore, because of the 
sensitive background of some departments, the 
implementation of this prevalence study through-
out the entire hospital was not possible to realize, 
thus excluding some important population cat-
egories. Consequently, pain assessment was re-
ported only in patients with the ability to express 
informed consent to the survey, thus excluding 
non-communicating patients. Another limitation 
of this study is that surgical treatment was regis-
tered only as a dichotomous variable, not report-
ing the time frame between surgery and the onset 
of pain. However, it must be added that a consid-
erable number of patients were included in this 
experience, within the majority of Hospital Units. 

Measures of pain prevalence here introduced 
show how necessary is to improve pain manage-
ment during hospitalization. Pain reporting and 
detection is a crucial element of every diagnostic 
and therapeutic pain guidance pathway. The ac-
quisition of pain history is essential, as outlined 
by the increase in the likelihood of suffering from 
pain during the hospital stay if a preexisting pain 
is present. However, this point of view is also a 
mirror of what happens in outpatient services, be-
cause one out of five subjects is already suffering 
from pain when they are admitted to the hospital 
setting, and nearly 70% of these patients will ex-
perience pain during the hospital stay. It is, there-
fore, vital the identification of methodologies for 
hospital-territory integration. Within this context, 
electronic medical records may help both hospital 
and primary care physicians to communicate and 
implement a shared diagnostic-therapeutic care 
pathway about persistent pain patients, aiming at 
increasing patient safety, and improving prescrib-
ing practices. Another measure that may lead to 
better integration between hospital and primary 
care services may be widening the pool of health-
care professionals, inserting connection figures 
that could create a bridge, such as family nurses, 
psychologists, and healthcare providers.

Conclusions

This study provides insights into the preva-
lence of persistent, acute, and acute-on-chronic 
pain during an Italian Tertiary Care Hospital 
stay. Chronic pain was reported in one out of five 
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patients during the hospitalization, with a high 
prevalence of moderate-severe pain-related inter-
ference on sleep and emotional status, and nearly 
70% with acute-on-chronic pain. Acute pain, 
therefore, was even more frequent, ranging from 
about 37% to 53% of patients, at the time of the 
interview and in the last 24 hours before the in-
terview. A 2.7 and 2.6 higher odds to suffer from 
pain during the hospital stay were associated with 
surgical treatment during the hospitalization, and 
preexisting chronic pain, respectively. This study 
is important to raise awareness of the necessity 
to improve pain assessment and management, in 
all patient populations, both in hospital and out-
patient services, with special attention to acute 
experience in persistent pain subjects.

In this direction, our wish is the promotion 
and enhancement of hospital-territory integra-
tion. Widening the pool of healthcare profession-
als, with family nurses, psychologists, and other 
professional figures, as well as strengthening 
electronic medical records, may help the commu-
nication within the healthcare system. The im-
plementation of a shared diagnostic-therapeutic 
pathway may improve pain prescribing practices 
and increase patient safety. This approach may 
answer the necessity of a guide to the best pos-
sible appropriate management for pain-suffering 
patients.
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