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Introduction: Anecdotal reports indicated that some on-line users were becoming addicted to the Internet in much
the same way, as others became addicted to drugs or alcohol, which resulted in academic, social, and occupational
impairment. Objective: However, research among sociologists, psychologists, and psychiatrists has not formally
identified addictive use of the Internet as a problematic behaviour. This study investigated the existence of Internet
addiction among Internet users in the Jordanian Internet cafes. Method: This study utilised a simple ratio method to
investigate the existence of Internet addiction in the population. A questionnaire, which consisted of 20 statements,
was developed to measure Internet addiction amongst the selected sample. There were 300 males and 300 females.
Results: A statistical analysis suggests significant differences between the two groups related to sex. In addition to

this there were significant differences related to the following factors: employment, educational level. Psychological

and social implications of pathological Internet use and future directions for research are discussed.

Conclusion: This study highlights Internet addiction phenomenon in Jordan. This particular field should be given

further investigation and study to know about the extant of its existence in Jordan and to try to find a solution for

this increasing problem all over the world.
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Introduction

All practitioners acting in the field of
cancer has approved 2 important clini-
cal observations. The first was that can-
cer distant metastasis is activated by sur-
gical interference, like biopsy and hence
the frozen section was implemented as a
safe procedure against widespread
metastasis. The second recent observa-
tion that patients referred to the pain
clinic as soon as their pain is well con-
trolled by opioids, their health state
changes dramatically so as their life span
prolongsand the curve for cancer spread
dramatically slows. Experimental ani-
mal studies proved this fact, and a

change of the concept of management
was introduced that defines reduction or
block of stress response as much as we
can. Tounderstand this new concept, an
essential basic scientific data has to be
explored.

Immunologic Regulation

Cytokines are polypeptides generated
by cells and affect the growth and func-
tion of other cells. They have a vital role
in the body performance after it is sub-
jected to trauma, infection and stress.
Their production comes in sequence of
a series of activation, which is totally
governed to produce healing and sur-
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vival of the individual. The cytokine cas-
cade usually starts by growth cytokines
that stimulate inflammatory cells to pro-
duce proinflammatory cytokines, which
in turn stimulate production of immune
cytokines to end by stimulation of
haemopoiesis.

Inflammation

Inflammation primarily involves the
cytokinesIL-1, interleukin-6 (IL-6), and
TNFal’Z[Rl] [R2] The first response to
an infectious challenge is the non-spe-
cific inflammatory response. The major
cell involved in cytokine synthesis in
inflammation was thought to be the
macrophage; however, recent evidence
has shown that the polymorphonuclear
neutrophils (PMNs) also may be a
source of the cytokines IL—1,3‘4[R3]
[R4 IL- 6°[R5] TNFa°[R6] ,"[R7]
and GCSE®[RS]

The inflammatory response begins with
an influx of PMNss to the site, followed
by an monocyte/-
macrophages, and then by an influx of
lymphocytes. Thus, PMNs (phago-
cytes) as a source of cytokines in this
process must no longer be ignored.

increase in

Interaction of these cells by ligand bind-
ing to surface receptors or phagocytosis
of microbes results in synthesis and
release of biologically active molecules,
including prostaglandins, complement
components, proteolytic enzymes, and
cytokines, [R9] 2

IL-1 (aand b), IL-6, and TNFa take part
in the activation of T and B lymphocytes
and natural killer (NK) cells, monocytes,
PMNs, endothelial cells, chondrocytes,
osteoclasts, fibroblasts, hepatocytes,
and nerve cells.

These cytokines have cytostatic/cyto-
toxic effects on pancreatic islet cells and
take part in vivo in induction of fever,
acute-phase protein synthesis, the
release of adrenocorticotropic hormone,
leukocytosis, lymphopenia, increased
insulin release, hypotension, capillary

leakage, and resistance against infection
and irradiation. Many of these functions
are necessary to the normal process of
activation of phagocytes to remove
infectious challenges.

Recently, however, it has become obvi-
ous that a systemic response to these
cytokines results in the syndrome
known as septic shock, which can even-
tually lead to multiple organ failure and

APCs take in and
process antigens,
presenting the
processed antigen
to theT cells and B
cells in the presence
of cytokines and
products of the
major histocompati-
bility complex

death’[R10]. Considering this response,
it would seem beneficial to the host to
inter-vene in this process and stop the
production of these molecules. In the
normal response to infection, the body
regulates the synthesis of these products
via glucocorticoids and the products of
the arachidonic acid metabolic pathway
-e.g. the prostaglandins.
down-regulation of these molecules,
however, may be deleterious to the host
because they are necessary to the normal
processes of phagocytosis and the killing
of invading organisms and to other phys-
iologic responses to infection. For exam-

Complete

ple, the administration of anti-TNF has
been shown to ameliorate the septic
shock syndromelo[Rl 1] .Inatleast two
different models, ! [R12], 12
[R13] however, this administration also
resulted in decreased response to infec-
tious challenge, resulting in high mortal-
ity. Thus, a major therapeutic goal must
be to "educate the phagocyte”. BIR14]

murine

(IL-8)
gamma (IFNg) also are involved in the

Interleukin-8 and interferon
inflammatory process. Ik-8is chemotac-
tic for phagocytes, and IFNg, along with
IL-1 and TNE induces respiratory burst
in these cells, activates eosinophils to
kill parasites, and activates NK cells that
may take part in removing bacterial and
viral infection.

Immunity

The immune response to infection
involves  antigen-presenting  cells
(APCs), T cells, and B cells. The
response is antigen-specific but the
cytokines involved are not. APCs take in
and process antigens, presenting the
processed antigen to the T cells and B
cells in the presence of cytokines and
products of the major histocompatibil-
ity complex. IL-1a and IL-1b are both
actives in promoting IL-2 production by
T cells, and IL-6 also may have a role in
activating T cells in this processl4[R15]
. On activa-tion, the T cells produce [L-
2, IL-4,1L-5,IL-6, IFNg, and TNFb. The
cytokines resulting from T-cell activa-
tion take part in the differentiation of B
cells from the resting state to plasma
cells and drive the secretion of
immunoglobulin.

In cloned murine T cells have been
divided into subsets called T-helper (Th
1 and Th 2) based on cytokine secretion.
Th1 cells make and secrete IL-2, IFNg,
and TNE whereas Th2 cells secrete the
B-cell stimulatory molecules IL-4, IL-5,
and IL-6. Evidence suggests that suc-
cessful resolution of infections such as
leishmaniasis depends on the activity of
Thl cells and is prevented by Th2
cells, "°[R16] indicating that there may
be a role for differential activation of
these subsets in infection therapy: Defi-
ciency in IL-2 production has been
shown in several diseases and syn-
dromes associated with infection, such
as thermal injury and AIDS'®[R17]
,17[R18] . Although the
response is normal early after thermal
injury, IL-2 production by splenocytes is
deficient from 4 to 14 days following the

immune
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injury, and then eventually returns to
normal. During the time that IL-2 is sup-
pressed, the animals succumb to an
infectious challenge, but when IL-2 is
suppressed, the animals sur-
vive'8[R19] . Deficiency in 1L-2 pro-
duction has been shown to be associated

not

Local inflammatory

reactions specifically
alterations in immune
competence

with the product of the activation of the
arachidonic acid cascade, prostaglandin
E2 (PGE2). In this model, survival may
be restored by therapy with recombi-
nant IL-2, especially when combined
with an inhibitor of PGEZ synthesis
PIR20] “[R21] .

Hemopoiesis

Myelocytes take part in the nonspecific
killing of bacteria and viruses, the
inflammatory and the
immune response to infection. The
response to infectioninvolves a signifi-

response,

cant increase in the circulating pool of
granulocytes, resulting in a need to
stimulate myelopoiesis. The cytokines
IL-1, IL-3, 1IL-4, IL-5 1IL-6, IL-7,
GMCSE GCSE and TNF affect myeloid
cell praliferation and differentiation?.
They act at varying stages of differentia-
tion of the cells, from stem cells to fully
differentiated monocytes and granulo-
cytes. Although the myelocytes may
secrete some of these cytokines as
autocrine growth factors, many of them
are secreted by T cells, so that T-cell
functional deficiency also may affect
myelopoiesis.  Cytokines  also
reported to be involved in erythro-
poiesis.

are

The cytokine response to infection is a
complicated cascade of events that may
lead to the efficient removal of the infec-
tious challenge and immunity to a sec-
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ond insult. Lack of proper regulation of
normal cytokine function, however,
may lead to immune deficiency and
uncontrolled cytokine
secretion may result in processes leading
to multiple organ failure and death. Our
goal must be to continue to identify
these mechanisms and learn how to

inflammatory

modify the outcome.
Pain and Anaethesia

Painful experiences, including those
associated with surgery, result in a per-
turbation of the neuroendocrine system,
leading to immune suppression and the
promotion of pathological processes
that are normally resisted by the
immune system, such as infection and
cancer.

Evidence that natural killer (NK) cells
control the development of metastasis
provides a link between immune func-
tion and health outcomes. Using an NK-
sensitive tumor model in rats, it was
recently shown that the pre- and post-
operative administration of an analgesic
dose of morphine attenuated the
observed surgery induced increase in
metastasis, suggesting that pain relief
enabled the host to resist this life-threat-
ening consequence of surgery. Further,
other studies have shown that whereas
rats become rapidly tolerant to the
immune-suppressive  and tumor-
enhancing effects of morphine, without
developing tolerance to daily exposure
to painful foot shock stress. Taken
together, these findings affirm both the
benefits and relative safety of morphine
contrasted with the pathogenic nature of
pain in this context, thus suggesting that
the adequate management of pain must
become a vital aspect of health care.

The Impact of
Neuroendocrine and immune
responses to surgery

Surgical procedures is associated with

neuroendocrine and metabolic
responses:ZI[RZZ] the hypothalamic-

pituitary-adrenal axis is activated, lead-

ing to increase in corticosterone, cate-
cholamines, enkephalins, and norepi-
nephrine is released by sympathetic
nerve endings. Hypothalamic activity;
including the secretion of releasing fac-
tors to the median eminence, initiates a
pituitary release of opioids, growth hor-
mone, prolactin, and arginine vaso-
pressin.

Major metabolic changes include an
increase in glucagon secretion and a
decrease in insulin levels resulting in a
hypermetabolic state characterized by
fat and protein catabolism and hyper-
glycemia coupled with poor glucose uti-
lization.

Local inflammatory reactions specifi-
cally alterations in immune compe-
tence. Lymphoid organs are known to be
innervated by the sympathetic nervous
system, and lymphocytes and mono-
cytes possess catecholamine receptors.
Glucocorticoid receptors are found in
the thymus, spleen, and lymph nodes
and are prevalent in the intracytoplasm
of immune cells. Glucocorticoids have
been shown to suppress various
immune functions 22[R23].

Tissue damage from the surgical proce-
dure results in the local release of factors
initiating an inflammatory response and
a cascade of cellular and biochemical
events leading to immune and central
nervous system activation. These factors
include substance E histamine, sero-
tonin, calcitonin gene-related peptide,
bradykinin, prostaglandins, and various
cytokines released from activated leuko-
cytes migrating to the site of injury. The
local response includes arterial dilation,
increased capillary permeability;, and the
sensitization of peripheral afferent nerve
fibers resulting in allodynia and hyper-
algesia Z[R24] ,*4[R25].

Prostaglandin E has been shown to par-
ticipate in local
sensitization””[R26] and in the sup-
pression of NK cell activity 2[R27]
,27[R28] . Interleukin-I, produced by
activated macrophages, has been shown
to induce systemic activation of several

neuro-
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immune functions’® as well as local
1"1ype1"algesia29 and a systemic state and
illness symptoms such as fever and
malaise via activating the hepatic vagus
or the CNS¥3! Thus, locally released
factors affect immunity and the periph-

eral systems and CNS.

Surgery has been shown to cause the
suppression of immune function in both
humans ™ and anima1533, with a magni-
tude and duration related to the inva-
siveness of the surgery34 Particularly,
individuals with cancer appear to be
more vulnerable to these immune sup-
pression35
metastatic-enhancing consequences. 0

suggesting a mechanism for

1. A decrease in numbers of T lympho-
] 34
cyte sub-populations
cyte function.

and lympho-

2. A suppression of blood and splenic
NK
reported ca5es)

cell — activity has been

Surgery-induced enhancement
of metastasis and its media-
tion by the immune system

There is debate among health care pro-
fessionals that some individuals under-
going operations for cancer seem to fall
upon a"downward" course after surgery;
including an increased rate of cancer

Various approaches
have been used to
suggest a causal
relationship between

the immune suppression

effects of surgery
and increased tumor
development

progression, infectious disease, and gen-
eral health problems38‘ This observation
is consistent with the following animal
studies showing that surgery suppresses

immunity and promotes metastasis:

1. Spontaneous metastasis to the lungs
from a remote primary tumor was
increased in animals undergoing sur-
gery39.

2. Survival time was decreased in ani-
mals receiving subcutaneous 39 or
intravenous tumor inoculation after
surgery40.

3. Surgery-induced increases in the
metastatic efficiency of i.v. injected
tumor cells were also shown by
assessing tumor cell seeding or colo-

nization in the lungs36‘4o.

Several studies have provided evidence

for the role played by the immune sys-

tem, particularly NK cells, in controlling
tumor development:

1. Rodents given an NK antiserum in
order to eliminate NK activity or
given drugs that reduce NK cell activ-
ity (e.g., cyclophosphamide) exhib-
ited markedly greater numbers of
lung metastases after i.v. tumor injec-

tion 41,42

2. These effects were reversed by thei.v.
injection of splenocytes or purified
large granular lymphocyte LGL/ NK
cells (adoptive transfer/ replacement
therapy) A

3. A selective depletion of LGL / NK
cells that was shown not to affect
other immune functions caused a
large (greater than 100-fold) increase
in the lung metastasis of a mammary
adenocarcinoma in rats46‘ 43.

4. Stimulation of the immune system
decreased the number of metastases
of this tumor™.

3. Several manipulations that were
shown to suppress NK activity (e.g.,
exposure to swim stress, ethanol, or
estradiol***° were also shown to

increase the metastasis of NK-sensi-

tive tumors.

Various approaches have been used to
suggest a causal relationship between
the immune suppression effects of sur-
gery and increased tumor development.
Using different surgical procedures,
three groups of investigators found that
surgery suppressed NK cell activity and

increased metastasis, using tumor cell

lines that were sensitive to NK cell activ-
i ty36, 38,46

Morphine attenuating effects
on surgery-induced increases
in metastasis

Analgesic and anesthetic interventions
may decrease some neuroendocrine and
. 35,47

immune consequences of surgery as

. .48
well as postoperative pain.

a High-dose narcotic anesthesia has
been shown to suppress the hor-
monal response to surgery.

b Regional blockade has been shown to
be effective against both the hor-
monal and immune responses to sur-
geryzg‘So as well as postoperative
infections".

¢ The addition of nonsteroidal anti-
inflammatory drugs to postoperative
treatment was reported to ameliorate
surgery-induced immune suppres-
sionsz, and pain intensity and opiate
requirementssg‘

NK-sensitive tumor cell line was used to
explore whether the pre- and postoper-
ative administration of an analgesic dose
of morphine would decrease the
metastatic-enhancing effects of surgery:
It was found that whereas surgery
resulted in a two- to fourfold increase in
metastasis in unmedicated animals, this
increase was significantly attenuated in
animals receiving morphine.

This pattern of results was replicated on
seven different occasions. Thus, because
morphine exerted its beneficial effects
only in the context of surgery and its
associated postoperative pain, it could
be suggested that pain alleviation under-
lies these effects of morphine. Addition-
ally, preliminary results have indicated
lower postoperative serum corticos-
terone levels in rats treated with mor-
phine compared to untreated rats at 5
hours after surgery, suggesting that med-
icated animals were experiencing less
stress™

PAN Arab Medical Journal



Findings reported by Yeager and Colac-
support the beneficial effects of
the
metastatic process associated with sur-
gery. They found that pre- and postop-
erative ~ morphine
resulted in a decreased hepatic tumor

Chio55

morphine administration on

administration

burden following the portal venous
injection of colon adenocarcinoma cells.

In a very different study, Herzberg et
al.®® reached similar conclusions. They
reported that
mononeuropathy, induced by sciatic

unilateral peripheral

nerve constriction, resulted in chronic
nociception and caused changes in cell-
mediated immunity recorded weeks
later. When the local anesthetic bupiva-
caine was administered before assessing
cell-mediated immunity, the observed
changes in the immune response in the
constricted animals was blocked, sug-
gesting the involvement of pain in these
immune changes.

Surgery is often necessary in individuals
bearing a tumor with metastatic poten-
tial or one that is already metastasized.
Given that surgery may result in the
embolization of cancer cellsand that NK
activity is suppressed following surgery,
surgery itself becomes a risk factor for
metastasis. Thus, prophylactic measures
against such a life-threatening conse-
quence of surgery, especially measures
as simple as adequate pain relief,
become a vital aspect of surgical care.

Opioids :
a double-edged sword

Moderate to high doses of morphine
have been shown to be NK suppres-
sive’ and tumor enhancing58 in rats. It
is important to recognize that these neg-
ative effects of morphine were demon-
strated in normal animals not exposed to
surgery and post-surgical experiences.
Further, elevated corticosterone levels
have been reported in animals receiving
ahigh dose of morphine57’ 59, indicating
its stressful nature. Thus, whereas mor-
phine can suppress NK cell activity and
promote tumor development in a pain-
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free recipient, it is important to look to
these same outcomes when adminis-
tered in an analgesic dose to a host expe-
riencing pain.

Confirming the safety of long-term mor-
phine administration is evidence show-
ing that rats become rapidly tolerant to
the NK-suppressive and tumor-enhanc-
ing effects of high doses of mor-
phineSS’ o, Further, the analgesic effects
of morphine administration show little
to no tolerance when given to rats expe-
riencing pajnGl. Thus, the short- or
long-term use of analgesic doses of mor-

There is rapid
development of
tolerance to the NK
suppressive and
tumor-enhancing
effects of high doses
of morphine

phine for pain relief would not be
expected to have negative immune and
metastatic consequences. On the other
hand, the opioid form of painful foot
shock suppresses NK cell activity62 and
accelerates tumor growth, and no less-
ening of these NK-suppressive and
tumor-enhancing effects of this painful
stressor was evident even after 2 weeks
of daily foot-shock sessions’™. Thus,
even as pain relief with opiates is con-
firmed safe by these studies, pain itselfis
seen to be significantly and permanently
pathogenic.

The general argument is has led to:

1 Pain elicits endocrine and autonomic
changes.

2 These endocrine and autonomic
alterations interfere with various
aspects of immune function.

3 Thisinterference with immunity pro-
motes diseases that are normally reg-

ulated by immune processes.

Under-treated and
over-treated Pain

There is a price that is paid in the form
of increased tumor incidence, infectious
disease, and suffering due to the under
use of opioid analgesics in post-surgical
trauma.  Altered
increased tumor metastasis, hyperalge-

immune function,

sia, and illness symptoms such as fever
following  surgery.
Decreased incidence of these surgical
sequelae with appropriate use of opioid
analgesics to provide adequate pain
management is strongly argued posi-
tion.

and  malaise

Many demonstrating
metastatic processes and increases in
cancer were shown in animal models of

experiments

disease and therefore cannot be easily
studied in a clinical setting. Although
reliance on pre-clinical data may not be
viewed a major strength of her argu-
ment, it should not be regarded as a
weakness, considering the many exam-
ples of increased morbidity and mortal-
ity due to the reluctance of physicians to
. . . . 64
prescribe opioid analgesics for pain
despite the absence of addiction and
. : 65
drug abuse seen in patients

There is rapid development of tolerance
to the NK suppressive and tumor-
enhancing effects of high doses of mor-
phine. The short-term use of morphine
for pain relief may not have negative
immune consequence. There are, how-
ever, certain clinical situations where the
administration of morphine might be
inadvisable, such as burn victims and
exposure to infectious agents.

Opioids: Immune suppression
and Infection

The effects of opioids on immune func-
tion is an intensely studied area and has
focused on elucidating the central nerv-
ous system (CNS) and peripherally
mediatedmechanisms through which
exogenous and endogenous opioids
suppress and modulate immune func-
tion65.

ONCOLOGY
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Review of the extensive literature
the

effects of opioids would logically lead to

describing immunosuppressive
aprediction that these drugs would have
detrimental effects on the capacity of
immune cells to clear viral, bacterial,
and fungal infections. Clinical observa-
tions first suggested that opiate addicts
have increased susceptibility to infec-
tionsGG, findings subsequently shown to
be rg;ated to deficits in immune func-
tion~.

Chronic administration of morphine
prior to development of tolerance causes
suppression of the early phase of the pri-
mary antibody response but not the sec-
ondary response to antigenic challenge.
This effect on the immune response is
dependent on T cells or macrophages
because no effect is seen on an antibody
production to a Tindependent anti-
gen68. Other examples of suppression of
cell-mediated  immunity  following
chronic morphine administration have
been demonstrated. Morphine adminis-
tration suppresses leukocyte mitogenic
responses69
hypersensitivity responses and graft-
versus-host reactions in rodents’ .
Marked cellular atrophy of spleen and
thymus was observed in morphine-pel-

and decreases delayed

leted mice’’. Bryant et al.” demon-
strated the adrenal cortical involvement
of chronic morphine-induced immuno-
suppression in mice.

A single injection of morphine (300
mg/kg) given to the Friend murine
leukemia virus-infected mice caused
mortality (100%), whereas a chronic
dosing regimen (10-100 mg/kg) for 10
days (inducinga state of tolerance) prior
to virus infection had no effect on mor-
tality73. Opioids (i.e., morphine) have
also been shown to sensitize mice to
lipopolysaccharide-induced endotoxic
shock, suggesting that morphine may
act as a cofactor in Gram-negative sep-
sis™, Clearly, preclinical studies strongly
suggest that the use of opioids should be
carefully considered in certain clinical
situations where the potential for bacte-
rial and viral infection exists.

Although addiction heroin abuse is
known to cause immuno-suppression in
non-infected drug users. It has been
hypothesized that
immune function in HIV-pasitive heroin
users early in the disease could result in
decreased viral replication in virally
infected cells and delay progression to

suppression  of

AIDS™. Clearly;, opioid administration
in an immunodeficient subject with
advanced disease would be contraindi-
cated.

Although substantial information exists
on the effects of morphine and other
opioids on immune function in the nor-
mal subject, little data are available on
the therapeutic value of these drugs in
subjects,  or
patients with immunologic disorders.

immunocompromised

There may be potential clinical uses of
immunosuppressive regimens of opioid
analgesics to treat chronic pain and
inflammation in autoimmune diseases
such as rheumatold arthritis, systemic
lupus erythematosus, and diseases of
unknown etiology, such as fibromyalgia.
Studies on the efficacy of opioid anal-
gesics in these diseases could provide
important information about the etiol-
ogy of pain in these syndromes.

Opioids without Immunosup-
pression

Certain opioid analgesics, such as
buprenorphine and mirfentanil, do not
suppress parameters of immune func-
tion in rodents. Buprenorphine does not
suppress NK activity when administered
at a dose equal to or five times the anal-
gesic equivalent compared to mor-
phine75. Further development of
immunotherapeutic opioids could be
useful in the treatment of pain in clini-
cal situations described above as well as
cancer, infectious diseases, such as her-
pes zoster and immuno-deficiency dis-
orders, such as AIDS.

Opioid Immunopotentiators

Although many immunosuppressive
effects of opioids are CNS-mediated,

certain direct effects of opioids are
immuno-stimulatory. Treatment of lym-
phocytes with novel selective opioid
agonists enhances T-cell proliferation. It
has also been shown that endogenous
opioids and their effector systems are
involved in T-lymphocyte
developmerlt76 and immune modula-

tion77

ol Conceivably, development of
opioids with these unique pharmaco-
logical properties could provide new
agents for the stimulation of immune
function in patients with cancer,
immuno-deficiency  disorders, and

infectious diseases, including AIDS.

The effects of opioids on immune func-
tion are determined by physiological
and behavioral variables, including dis-
ease state. Certain variables that alter the
effects of drugs include the baseline rate
of responding, the distinctiveness of the
environment in which the drug is
administered, and the physiological,
behavioral, and drug history of the sub-
ject. Some of the effects that have been
altered by these variables include the
development of tolerance and/or sensi-
tization, alteration in reinforcing effects,
differences
turnover in discrete brain regions79 and
possibly effects on immune function.

in the neurotransmitter

These variables should be taken into
consideration when attempting to pre-
dict the consequences of opioid admin-
istration.

Balancing the Risks of Pain
versus Pain-relieving Drugs

Clearly; the findings most directly illus-
trating the immune and metastatic ben-
efits of morphine administration are
preliminary at best. If we are to view the
management of pain as a medical neces-
sity, we must have substantially more
information to balance the physiologic
risks of pharmacologic interventions
with the physiologic risks of inade-
quately managed pain.
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