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Patients” Experiences of Pain Following Day Surgery - At 48 Hours, Seven

Days and Three Months
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Abstract: Recent studies indicate that patients experience pain after day surgery for a longer period than previously
known. This requires verification. This was a prospective, descriptive correlational study. A convenience sample of 298
day surgery patients undergoing various surgical procedures was asked to report pain intensity and its interference with
daily function 48 hours, seven days and three months after day surgery. Correlation and regression analyses were
performed. On a NRS, 55% (n=230) reported pain (>4) 48 hours after surgery, as did 43% (n=213) at seven days. Pain
interfered with normal activities at >4 NRS at 48 hours and at seven days, after which it decreased.
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OVERVIEW

Postoperative pain following day-surgery and its
interference with the ability to return to normal activity lasts
for a longer period than previously known [1]. These
findings need to be further explored, since in the
industrialized world, most elective operations, up to 70% are
now performed as day surgery [2]. Clinicians may assume
that the recovery period at home after day surgery, including
patients’ experience of pain, is relatively harmless and
uneventful. This study described patients' perception of pain,
return to normal activities and daily function over time after
day surgery.

It is already known that: pain duration after day surgery
is more prolonged than anticipated, i.e. from several days up
to one month [3], pain interferes with daily function in an
older population the first three days after day surgery [4] and
patients’ pain interferes with work, general activities and
walking ability during the first days, up to a week, after day
surgery [5]. However, knowledge of the patients’ pain
experience during the recovery period beyond one month
remains almost nonexistent. This knowledge is essential for
the perioperative nurses in order to optimise performance
and provide care for patients undergoing day surgery.
Furthermore, it indicates a need for perioperative nurses to
continuously update their knowledge and insight into the
patients’ situation, including the pain associated with day
surgery, and thereby hopefully increase their ability to
provide personalized follow-up when necessary.

BACKGROUND

There is international consensus that moderate to severe
pain follows day surgery, as reported in studies from the
USA [6, 7], Canada [8], Europe [9, 10] Asia [11] and Africa
[12]. Despite extensive research in the area of day surgery,
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there is still an insufficient number of studies regarding
patients’ experience of pain, especially over time [1, 9].

Despite an increased focus on pain and the development
of new standards of postoperative pain management, pain
remains as the most prominent symptom following day
surgery [13, 14]. Pain after day surgery is reported mainly
during the first week, according to results found with
different categories of patients who underwent different
types of surgery. In some cases, pain continues to be severe
up to one month postoperatively [1]. There is probably no
difference between the patient’s pain experience following
day surgery and that following inpatient surgery [15].
However, while inpatients receive professional care in the
hospital, day surgery patients are advised and expected to
have a physically able adult who can care for them for 24
hours after discharge. The patient and/or caregiver is
presumed to be responsible for care, including pain relief
[16]. Furthermore, this 24-hour period is not necessarily
sufficient, due to difficulties in managing pain at home [17].
The use of analgesics has been described as low after
discharge, despite reported pain, due to factors such as
ignorance of the importance of relieving acute pain, regular
medication administration or to fear of addiction [18]. This
constitutes a threat to health, as unrelieved pain may
contribute to complications such as the risk of developing
long-term pain [19]. Pain usually decreases over time, but
may remain severe enough to interfere with daily function in
some cases. Experience of pain at discharge is an unreliable
predictor of pain during the recovery period [7]. Moreover,
the recovery period required to regain normal function can
last several days [20] or even up to six month after surgery
[21]. It is, however, difficult to manage pain and its
interference with daily functions, as long as there is lack of
knowledge about the trajectory of the pain experience
following day surgery. It is therefore important to investigate
patients’ pain experiences following day surgery at multiple
time-points.

The Symptom Management Theory (SMT) [22] has been
used loosely as the framework in this study. This theory was
developed to meet the need for a generic symptom
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management theory for directing care and research on a
variety of symptoms which result from from a variety of
diseases and conditions. The theory is based on the
interrelatedness of three dimensions: symptom experience,
symptom management strategies and outcomes; which are
necessary to effectively manage any given symptom or
group of symptoms (Fig. 1). Each of these dimensions
consists of sub-concepts, for example perception, evaluation
and response, within the dimension of symptom experience.
The domains; person, environment and health & illness are
conceptualised as contextual variables influencing symptom
management. The theory is based on assumptions that
highlight the importance of taking the patient’s perceptions
into account when studying symptoms.

From this perspective, awareness of pain as a
multidimensional subjective experience, dynamic and
interacting with the patient’s perceptions, is important in
order to understand an individual’s pain reaction [22]. The
three parallel dimensions; affective/motivational, sensory/
discriminative and cognitive/evaluative, all contribute to
influencing the patient’s individual perception of pain [23].
The affective/motivational dimension is notable for instance,
in connection with patients’ previous experiences of day
surgery which have been reported to impact their pain at the
next occasion of day surgery. This suggests that previous
experiences of pain may affect pain perception [24]. The
sensory/discriminative dimension underlies the patient’s
ability to describe pain in terms of intensity, duration and
location [25]. Cognitive/evaluative dimensions are
associated with factors such as mood, behavior and thought
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patterns [26, 27] and relate to the difference between the
sensory dimensions of pain, i.e. intensity or severity, and the
reactive dimension of pain, i.e. interference with daily
function. Certain aspects of pain’s impact on daily function
in an older population up to the third evening following
discharge, such as general activity, mood, walking ability,
normal work, relations, sleep and enjoyment of life, were
described by Kemper [4]. However, according to our best
knowledge, there is a lack of research into how pain
interferes with daily life over time in a more general aged
population.

Pain experiences are defined as patients’ self-reports of
the pain 48 hours, seven days and three months following
day surgery. Worst pain refers in the present paper to the
patients’ report on a numerical rating scale, NRS, (0-10,
where 0 = no pain and 10 = worst imaginable pain). Normal
activities are defined as activity/work at home or gainful
employment. Daily function is defined as general activity,
walking, working, sleep, mood, enjoyment of life and
relations with others. Return to normal activity refers to the
ability to return to the activities defined above. The
following research questions were asked: What is the
proportion of patients with worst pain NRS >4 following day
surgery? How does pain interfere with daily function and
daily life following day surgery? What is the relationship
between the worst experienced pain at 48 hours and return to
normal activity within seven days? What is the relationship
between the pain’s interference with normal activity at 48
hours and return to normal activity within seven days
following day surgery? and What is the relationship between
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worst experienced pain at 48 hours following day surgery
and returning to normal activity within seven days and the?
The aim of this study is to describe patients' perception of
pain, their return to normal activities and their daily function
over time, following day surgery.

APPROACH AND METHODOLOGY

A prospective, descriptive correlational, study was used
to survey 298 patients undergoing a variety of day surgery
procedures in a 450-bed community hospital in Sweden.
Questionnaires were presented at three time-points: 48 hours,
seven days and three months after day surgery.

Sample and Recruitment

The study was carried out over one year at a day surgery
unit, at which 3,300 day surgery procedures are carried out
annually. We planned for a 20% attrition rate over time and
aimed at achieving a reasonably-sized sample of patients
experiencing moderate to severe pain. Based on reports in
the literature, a numerical rating scale (NRS) pain score of
>4 is a cut-off point, distinguishing patients who experienced
substantial pain from those who did not [5]. We assumed
that approximately 60% of the patients would report pain
intensity >4 on the NRS during the first 48 hours. The
inclusion criteria were: 1) age 18 and above, 2) able to read
and write Swedish and 3) day surgery patient at the
department of orthopedics, general surgery or urology. Due
to the inclusion criteria, 435 patients were asked to
participate in the study. Participation in the study was
requested via a letter attached to the confirmation letter for
their surgery. Preoperative assessment was primarily a
clinical process with additional tests performed only when
specifically required. The unit’s standard basal analgesia
treatment, 1 gram of acetaminophen, was given to all
patients preoperatively and postoperatively. The choice of
anesthesia and postoperative pain treatment was left to the
individual anesthesiologist. Discharge criteria included
stable vital signs, Visual Analogue Scale (VAS) pain score
<4 and no nausea, vomiting or dizziness, as well as the
ability to void urine.

Data Collection and Measures

After written informed consent, the patient received an
envelope on admission to the day surgery unit. The envelope
contained written information about the study and
questionnaires which were to be answered at 48 hours and
seven days, after surgery, postage-paid envelopes included.
Details of the response rate at the different time points (T1
i.e. 48 hours, T2 i.e. seven days and T3 i.e. three months) are
given in Fig. (2). The questionnaires to be answered three
months following surgery were sent by postal mail and
postage-paid envelopes were included. All participants were
informed that the questions in the questionnaires referred to
surgery-related pain. If it had not already been answered, the
patients were called up after four days and reminded to
answer T1. The second reminder of T1 was given over the
telephone nine days after surgery when the first reminder for
T2 was given. The second reminder was given for T2 over
the telephone 14 days after surgery. Postage-paid envelopes
with reminders were sent to those patients who did not
answer T3 within two weeks and, if required, a second
reminder was sent within another two weeks. However, if
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the patients did not respond within this period they were
excluded from the study.

Assessment Instrument

The Swedish version of the Brief Pain Inventory Short
Form (BPI-SF) [28, 29] was used in this study with
permission (personal communication, C.S. Cleeland, July
2006). BPI- SF allows the patient to score intensity of pain
and its interference with daily function (i.e. interference with
general activity, mood, walking ability, normal work,
relations, sleep and enjoyment of life) on NRS. The
instrument assesses pain intensity on a NRS (0-10, where 0 =
no pain and 10 = worst imaginable pain), as well as pain
locations, pain descriptors, pain treatment, relief obtained
and pain interference with daily function (NRS 0-10, where
0 = does not interfere and 10 = completely interferes).
Demographic data such as gender and age are also included.
Furthermore, the BPI-SF was supplemented with an
additional, “yes or no”, question: “Were you able to return to
normal activity (includes both activity/work outside the
home and at home, for example housework) after surgery?
Mark the most correct alternative in your case.” This
question has also been used in other studies [20, 30-32].

Validity and Reliability

The BPI-SF has shown both good criterion validity and
internal consistency [33]. The instrument is reliable [33]
(Crohnbach o 0.86) and has been used extensively in clinical
studies [34-36]. An estimate of the measurement reliability
for BPI-SF in a Norwegian study resulted in Chronbach’s
alpha 0.87 for pain severity and 0.92 for the inference scales
in the instrument [37]. The corresponding values in the
present study were: 0.89 for pain severity and 0.89 for the
inference scales. In the present paper, “worst pain” refers to
the patients’ report on the instrument BPI-SF, “pain at its
worst” (0-10) in the last 24 hours. The item “pain at its worst
in the last 24 hours” in the BPI (also included in BPI-SF),
has been found to fulfill the measurement properties in terms
of reliability and construct validity [38]. The content validity
of the additional question was established by a panel of
postoperative pain assessment experts and tested in a pilot
study with ten patients, after which minor clarifications were
made.

Ethical Considerations

The study was approved by the regional Ethics
Committee in Gothenburg. Written informed consent was
obtained from each participant. The invitation letter sent to
the patients emphasised confidentiality, the fact that
participants could withdraw from the study at any time
without giving a reason and that withdrawal would not affect
their current or future care in any way.

Data Analysis and Results

The data were analyzed using SPSS version 14 for
Windows and non-commercially available programs for
Pitman’s test [39, 40]. To assess the reliability of the
Swedish version of the BPI-SF, alpha coefficients were
computed for the four severity items and the seven
interference items in the instrument. The questions in focus
were the proportion of patients with worst pain, i.e. NRS >4,
and pain’s interference with daily function and life following
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Fig. (2). Flow chart for participation throughout the study (T1=48 hours after day surgery; T2=seven days after day surgery; T3=three
months after day surgery; BPI-SF=Brief Pain Inventory Short Form with the respective endpoints 0=no pain and 10=worst imaginable pain
and 0=does not Interfere and 10=completely interferes; additional question=the additional question about return to normal function;

Ir=response rate)

day surgery. A comparison of patients reporting NRS >4 at
seven days with those reporting NRS <4 at three months,
concerning NRS at seven days was calculated, using a t-test.
Descriptive, inferential, correlation and regression analyses
were performed at 48 hours and seven days after surgery.
Data analysis focused on the proportion of worst pain during
the last 24 hours. The probability of worst pain being >4 on
NRS was estimated and exact confidence intervals were
calculated. The correlations between each of the variables, as
well as the correlations between return to normal activity and
the variables worst experienced pain and pain’s interference
with normal activity, were tested with Pitman’s test [40], a
non-parametric test based on original values, but not on
ranks, in contrast to the better-known Spearman’s test.
Logistic regression analyses were undertaken to identify
predictors of returning to normal activity. The area under the
ROC curve was determined in order to ascertain the certainty
of the prediction [41].

In total, 298 patients were included in the study. The
response rate was 69% (n=298) of those who were asked to
participate (n=435) in the study. The study participants were
equally divided in terms of gender (male 49% and female
51%) and they ranged in age from 18 to 88 (mean 54). The

majority of the patients responded to both the BPI-SF and to
the additional question (Fig. 2).

Fifty five percent (n=127) of the patients rated their worst
pain experiences >4 on the NRS (0-10) at 48 hours, as well
as 43% (n=91) at seven days and 34% (n=26)% at three
months after surgery, of those patients who responded (Table
1). As Table 1 shows, those patient who reported pain >4
(NRS) at 7 days also reported pain >4 (NRS) at 3 months to
a higher extent (p<0.001, t-test) than those who reported pain
<4 (NRS) at seven days.

At 48 hours 93% (n=220) patients reported using some
kind of pain medication, most often paracetamol
(acetaminophen) in combination with diclofenac, with
additional oral morphine in a few cases. At seven days 72%
(n=189) reported using some kind of medication and at three
months 51% (n=57) used the same medication combinations
as at 48 hours; however, no-one used morphine. At 48 hours
following surgery 94 patients denied suffering pain during
the preceding week. On the other hand 36% (n=34) of those,
continued to rate pain in the BPI-SF, despite having denied
pain.

The reactive dimension of pain, interference, scored as
the mean of the seven interference items, was calculated. At
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Table 1. Proportion of Patients with Worst Pain NRS > 4 (Defined Cut-Off)
Number of Patients
Time-Point Proportion (95% CI) P
Worst Pain <4 Worst Pain >4
48 hours(n=230) 103 127 0.55(0.49 - 0.62)
7 days (n=213) 122 91 0.43 (0.36 —0.50)
3 months (n=76) 50 26 0.34 (0.24 - 0.46) 0.001#

NRS=Numerical Rating Scale; values are given as n; # Comparison of patients reporting NRS >4 at 7 days with those reporting NRS <4 at 3 months, concerning NRS at 7 days, t-

test. The difference was significant, p<0.001.

48 hours after day surgery, interference was 3.9 (SD+2.43)
(n=235) on the NRS. However, interference subsided over
time and at seven days it had decreased to 2.84 (SD+2.51)
(n=216). Pain particularly affected the variables “general
activity”, “normal work” and the “ability to walk”. Pain
interfered at NRS >4 with work at 48 hours and seven days,
after which it subsided, although it was still reported three
months after surgery (Fig. 3).

There was a significant correlation between worst pain at
48 hours and return to normal activity within seven days
(p<0.001), Pitman’s test [39]. There was also a significant
correlation between interference at 48 hours and return to
normal activity within seven days (p<0.001, Pitman’s test)
[39]. If worst pain at 48 hours was used as a predictor of
return to work at seven days or previously, we obtained an
area under the ROC curve of 0.642. Fig. (4) shows a
prediction of return to normal activity performed by

General Activity

Walking

applying logistic regression and spline functions.

Logistic regression is a useful way of describing the
relative risk with one or more risk factors e.g. pain and an
outcome such as not being back to work seven days
following surgery, which only has two possible values: back
or not back (Good 2000). Sixty-five percent (n=187) of the
patients (n=286) had not returned to normal activity at 48
hours following day surgery. At seven days 49% (n=132) of
patients (n=268) had still not returned; the corresponding
figure after three months was 13% (n=25) out of patients
(n=190).

Table 2 illustrates the probability of patients’ returning to
normal activity at seven days. The area under the ROC curve
for the predictor z (= - 0.3146-the variable interference with
work at 48 hours - 1.6034 - the variable returned to normal
activity at 48 hours) was 0.837, which enables a credible
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prediction concerning whether patients will be returned to
normal activity on day seven or earlier, on the basis of the
variables at 48 hours (Table 2). The area under the ROC
curve equals the probability that the predictor z reaches a
higher value for a randomly chosen patient who returns to
work, compared with a patient who does not.
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Fig. (4). Probability of returning to normal activity, seven days after
day surgery, by applying logistic regression and spline function
(Normal activity=activity/work; i.e. housework or employment;
calculations concerning being back to normal activity seven days
after day surgery were performed by applying logistic regression
and spline functions for worst pain experienced at 48 hours).

Table2. Logistic Regression Analyses were Undertaken to
Identify Predictors of Returning to Normal Activity

at Seven Days

Variable B SE P
Constant 4.33901 0.87352
Interference work at T1 -0.31460 0.06429 0.0000
Return to normal activity at T1 -1.60344 0.47975 0.0008

Interference work at T1 =Pain’s interference with work at 48 hours after day surgery;
Return to normal activity at T1= Patients, who went back to work at 48 hours; Normal
activity= both employment and housework.

The discrimination is characterised as ‘acceptable’ for a
discriminator or a predictor with an area under the ROC
curve in the interval 0.7 - 0.8, and as ‘excellent’ in the
interval 0.8 - 0.9 [41]. From the information in Table 2 we
can calculate the probability of returning to normal activity
seven days after surgery from the values for the variables
interference with work at 48 hours and return to normal
activity at 48 hours. Based on the assumption that a patient
had not returned to normal activity at 48 hours and rating
pain’s interference with normal activity at NRS 7 for the
variable normal activity at 48 hours, the probability of
returning to normal activity at seven days is 26%. Restricting
the analysis to those aged 64 and younger (n=230), in order
to focus on patients who were probably gainfully employed,
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yielded a significant correlation between reported worst pain
at 48 hours and return to normal activity after seven days
(p=0.001, Pitman’s test) [39]. This indicates that the more
severe the reported pain at 48 hours, the greater the risk that
the patient will be unable to resume normal activity within
one week.

DISCUSSION, LIMITATIONS AND RECOMMENDAT-
IONS FOR FUTURE PRACTICE

The main finding in this study is the extensive prevalence
of pain after day surgery. Of the patients who answered the
BPI-SF, 55% reported pain (NRS >4) at 48 hours, 43% at
seven days, and 34% at three months. The prevalence of
worst pain (NRS >4) was similar to that in previous studies
using the BPI-SF for assessment during the first three days
[4], or up to seven days [5] after day surgery. Pain is, as with
other symptom experience, an interaction between
perceptions of symptom, evaluation of the symptom and the
response to the symptom, according to SMT [22]. Another
result in this study was the extent of pain’s interference with
daily function, especially interference with work at seven
days. This supports the relational statement in the SMT, that
symptom experiences interact with outcomes such as
functional status [22]. That pain at NRS >4 apparently
interferes with a patient’s function has been reported earlier
[42]. The incidence of patients whose pain interfered with
work at 48 hours in this study is in agreement with Kemper
et al. [4] and the corresponding incidence at seven days by
Beauregard ef al. [5]. When it comes to the ranking of the
most affected factors, i.e. work, in daily function, the results
of this study are consistent with previous research [4, 5].

The findings concerning inability to return to normal
activities were also important and, to some extent,
comparable with those by Horvath [20], who defined a
dimension of recovery by patients’ return to their usual
activities and routines. Only 57% of the patients had returned
to their usual activities six days after surgery. Furthermore,
although patients were often independent when it came to
basic activities of daily living, it was not unusual that two to
three additional days were required to resume activities
associated with role function, such as working outside the
home. Gudex et al. [1] found that day surgery patients
worked fewer hours per week one month following surgery.
These results suggest that patients’ ability to return to normal
activities following day surgery is far more limited than was
previously thought, but verification is required, particularly
through studies of postoperative periods exceeding one
month.

We do not know why 26.2% of the patients (n=78) did
not respond to the question of the use of pain medication at
48 hours. However, we do know that 55% (n=230) reported
pain >4. Both Kemper [4] and Beauregard ef a I [5] found
that medication use was low despite pain being rated as
moderate to severe. None of these studies proceeded beyond
seven postoperative days. Their findings were disquieting
however, considering the risk of developing long-term pain.
Residual pain lasting for more than three to six months after
surgery constitutes a risk for persistent postsurgical pain
[43]

It is known that acute postoperative pain is followed by
residual pain in 10-50% of inpatients after large and
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complex operations, for example thorax surgery [19]. In the
present study the patients had less complex surgery
performed as day surgery. Despite this 8.7% (n=26) of the
patients who participated in the study reported pain NRS >4
at three months. This underlines the importance of the
perioperative nurse being aware of risk factors i.e. VAS >4
in the Post Anesthesia Care Unit, in order to be able to take
preventive action [7]. A multimodal and aggressive
perioperative analgesic regimen, including early therapy for
postoperative pain in order to avoid provoking a residual
pain state is needed [19].

The results of this study raise the question of whether
improved pain management during the first 48 hours might
make it possible for the patient to return to normal activity
more quickly. It also highlights the importance of taking the
components of symptom management strategies such as,
take home packets of analgesia and information about the
importance of pain treatment, into account when assessing
outcome [22]. However, the varying analgesia regimens,
which were dependent on the individual physicians’
prescriptions and different types of anesthesia make it
impossible to know how the findings are affected by this
unknown variance in analgesia provision. Moreover, some
patients may well not have taken the prescribed medication
because they felt it was ineffective or fear of taking drugs.
Therefore it is not possible to regard this as a non-adherence
issue, described in the SMT as a critical factor, within the
patient’s control and which affects the outcome of an
intervention [22].

Our findings have implications for preventing and
managing pain at home following day surgery. Interventions
to help patients handle their recovery period better must be
based on evidence-based knowledge about the trajectory of
pain after day surgery.

The majority of the patients responded after 48 hours,
seven days and three months, respectively, which could be
regarded as strength of the study. However, the internal
attrition rate for scored worst pain at three months is a
limitation. The fact that the three-month questionnaire was
sent by mail may have affected the response rate negatively,
since personal contact with respondents yields a higher
response rate [44]. The internal response rate may also have
been affected because patients no longer suffering any
discomforts related to surgery may have been unmotivated.
The authors of a similar study measuring pain up to one
month following surgery [1], with a response rate of 27%,
expressed the opinion that the low response rate may serve
as a reminder of the difficulties in recruiting sufficiently
large patient samples. However, as we are unaware of any
studies assessing pain as long as three months following day
surgery, it is difficult to ascertain why we got an internal
attrition rate at that time-point in this study. It is possible that
the patients who reported pain at three months, suffered from
this pain even before the day surgery. However, taking a
history of prior pain was not routine at the day surgery ward
and unfortunately this was not obtained in this study. All
participants were, however, informed that all questions
referred to surgery-related pain.

If, when the patients were reminded to respond, they
stated that they did not remember their pain, they were
informed to exclude this question in their response.
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However, when recall of pain intensity (3-14 days) was
evaluated compared with the actual pain recorded at this
time, no significant difference was found [45-47]. We chose
not to analyse the relationship between patients' perception
of pain and types of surgery because it was not our purpose.
Moreover, doing so would not have been meaningful, since
the constituent group size would have been too small to
generate any generalisable results.

Perioperative nurses need to be aware of risk factors,
such as severe pain in the Post Anesthesia Care Unit, in
order to take preventive action, such as pain relief.
Knowledge about patients” pain duration, pain interference
with daily function and general activities following day
surgery is essential for the perioperative nurse to help
optimise performance and provide good care.

It also highlights the need for nursing education to
emphasise the importance of powerful pain relief and the
giving of sufficient information to the patient. These issues
can have serious consequences for long-term pain
development and the ability to return to normal activities.
Nurses need such knowledge in order to provide the
professional support that patients ask for.

Future research should continue to longitudinally map the
pain experience and the ability to return to normal activity in
different groups of patients.

CONCLUSIONS
In summary this paper suggests that:

1) The proportion of pain on NRS pain (>4) after day
surgery may exceed 50% after 48 hours, 40% at seven
days and 30% at three months after surgery.

2) Pain particularly affects the wvariables: general
activity, normal work and the ability to walk at 48
hours and seven days, after which its effect may

subside.

3) There may be a significant correlation between worst
pain at 48 hours and return to normal activity within
seven days.

4) There may be a risk that patients can not return to

normal activities within seven days because of worst
pain experience at 48 hours after day surgery.
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