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FINDING THE EVIDENCE

During a break, you connect to the Internet and to MEDLINE at the United States
National Library of Medicine Web site through PubMed. Using the Clinical Queries fea-
ture, with “prognosis” as the category and “sensitivity” as the emphasis, you enter the
terms “meningitis,” “infancy,” and “health problems.” The search identifies one article,
“Meningitis in infancy in England and Wales: follow up at age 5 years,” by Bedford and
colleagues, and you obtain a copy from the library.1

Nurses require studies of patient prognosis—studies examining the possible out-
comes of a disease and the probability with which they can be expected to occur—to
give patients an indication of what the future is likely to hold. Although they strive to
restore health, sometimes clinicians can offer only relief of discomfort and preparation
for death or long-term disability by presenting the expected future course of the illness.

To estimate a patient’s prognosis, we examine outcomes in groups of patients with a
similar clinical presentation—infants who had meningitis before the age of 1 year, for
example. We may then refine our question by looking at subgroups and deciding into
which subgroup the patient falls. We may define these subgroups by demographic variables
such as age (neonatal infants with meningitis may fare worse than postneonatal infants),
disease-specific variables (infants’ outcome may differ depending on the organism that
caused the infection), or comorbid factors (infants with preexisting conditions, such as
Down syndrome or cerebral palsy, may have worse outcomes). When these variables or
factors really do predict which patients do better or worse, we call them prognostic factors.

Authors often distinguish between prognostic factors and risk factors, which are those
patient characteristics associated with the development of the disease in the first place.
For example, smoking is an important risk factor for the development of lung cancer,
but it is not as important a prognostic factor as tumor stage in someone who has lung
cancer. The issues in studies of prognostic factors and risk factors are identical in terms
of assessing validity and using the results in patient care.

Determining a patient’s prognosis can help clinicians and patients to know which out-
comes could happen as a result of the condition, how likely they are to happen, and over
what period they may occur. This information facilitates realistic planning for the future

Clinical Scenario

A Child with Meningitis Before 1 Year of Age—What Is the Prognosis?

You are a pediatric nurse practitioner who has been caring for a 10-month-old infant
who had an acute attack of meningococcal meningitis. The child was a term baby
weighing 3500 g at birth who had been healthy before developing meningitis. The
child’s recovery has been uneventful, and she will be discharged in the next few days.
Now that the immediate crisis of the illness has passed, the parents ask if she is likely to
have any long-term consequences as a result of having had meningitis. In particular,
they wonder if she is likely to have any significant disabilities. Because your knowledge
about the prognosis of survivors of meningitis is limited, you tell the parents that you
will search out specific information to address their concerns and report back to them.
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and may reduce anxiety if the prognosis is better than the patient or family feared. It also
facilitates clinical decision making. Decisions to intervene may vary if a patient will get
well anyway, is at low risk for adverse outcomes, is at high risk for adverse outcomes, or
is destined to have poor outcomes despite whatever treatment is offered. For example,
pressure area care to prevent skin breakdown is a low priority in a young adult bedrid-
den for a week with a viral infection, a high priority for an elderly person bedridden with
a stroke, and perhaps unjustified in a patient in the final stages of terminal illness when
disturbing the patient to administer skin care is likely to cause discomfort.

Knowledge of prognosis is also useful for resolution of issues broader than the care
of individual patients. Organizations may attempt to compare the quality of care across
clinicians, or institutions, by measuring the outcomes of care. However, differences in
outcome may be caused by the variability in the underlying severity of illness rather
than by the treatments, clinicians, or health care institutions under study. For example,
although it may be tempting to compare pressure ulcer incidence rates across inpatient
units or even among hospitals, such comparisons are misleading if the underlying risk
of pressure ulcer development differs between the units of comparison.2 If we know
patients’ prognoses, we may be able to compare populations and adjust for differences
in prognosis to obtain a more accurate indication of how management affects outcomes
(see Chapter 17, Health Services Interventions).

In this chapter, we focus on how to use articles that may contain valid prognostic
information that will be useful in counseling patients (Table 7-1). Using the same
methodology as studies addressing issues of harm (see Chapter 5, Harm), investigators
addressing issues of prognosis use cohort and case-control studies to explore the deter-
minants of outcome. Implicitly, randomized controlled trials also address issues of prog-
nosis. The results reported for both intervention and control groups provide prognostic
information: the control group results tell us about the prognosis in patients who did

Table 7-1 Users’ Guides for an Article About Prognosis

Are the Results Valid?

• Was the sample of patients representative?
• Were the patients sufficiently homogeneous with respect to prognostic risk?
• Was follow-up sufficiently complete?
• Were objective and unbiased outcome criteria used?

What Are the Results?

• How likely were the outcomes over time?
• How precise were the estimates of likelihood?

How Can I Apply the Results to Patient Care?

• Were the study patients and their management similar to those in my clinical
setting?

• Was follow-up sufficiently long?
• Can I use the results in the management of patients in my clinical setting?
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not receive treatment, and the intervention group results tell us about the prognosis in
patients who received treatment. In this sense, each arm of a randomized trial represents
a cohort study. If the randomized trial meets the criteria described in this chapter, it can
provide extremely useful information about prognosis.

For questions of harm, the choice of appropriate treatment and control groups is
crucial. For questions of prognosis, if there is a control group at all (if patients all have
more or less the same prognosis, a control group may not be needed), it should include
patients with different prognostic factors. In the same way that studies about diagnostic
tests evaluate tests that distinguish between those with and without a target condition
or disease, prognostic studies may suggest factors that differentiate between those at low
and high risk for a target outcome or adverse event. Issues in evaluating prognostic stud-
ies, however, are sufficiently different from those related to harm or diagnosis that
nurses may find the following guides helpful.

ARE THE RESULTS VALID?

Was the Sample of Patients Representative?

Bias has to do with systematic differences from the truth. A prognostic study is biased if it
yields a systematic overestimate or underestimate of the likelihood of adverse outcomes in
the patients under study. When a sample is systematically different from the underlying
population—and is therefore likely to be biased because patients will have a better or worse
prognosis than those in that population—that sample is considered unrepresentative.

How can you recognize an unrepresentative sample? First, look to see whether patients
pass through some sort of filter before they enter the study. If they do, the result is likely
to be from a sample that is systematically different from the underlying population of
interest (e.g., infants who were premature, had low birth weights, or had congenital
anomalies). One such filter is the sequence of referrals that leads patients from primary
to tertiary centers. Tertiary centers often care for patients with rare and unusual disorders
or severe illnesses. Research describing the outcomes of patients in tertiary centers may
not be applicable to patients with the disorder receiving care in a primary care center.

For example, when a child is admitted to hospital with febrile seizures, the parents
will want to know their child’s risk of more seizures in the future. This risk is much
lower in population-based studies (reported risks range from 1.5% to 4.6%) than in
clinic-based studies (reported risks are 2.6% to 76.9%).3 Patients in clinic-based studies
may have other neurologic problems predisposing them to have higher rates of recur-
rence. For you to counsel parents adequately, you need to know how similar your patient
is to the patients in the various samples. For example, results of a study based on
patients in tertiary care centers are not likely to be applicable to patients in primary care
but are very likely to be applicable to similar patients in other tertiary care centers.

Failure to define clearly the patients who entered a study increases the risk that the
sample is unrepresentative. To help you decide about the representativeness of a sample,
look for a clear description of which patients were included and excluded from a study.
Investigators should specify the way the sample was selected, and they should use and
describe objective criteria for diagnosing patients with the disorder.
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Were the Patients Sufficiently Homogeneous With Respect 

to Prognostic Risk?

Prognostic studies are most useful if individual members of the entire group of patients
being considered are similar enough that the outcome of the group is applicable to each
group member. This will be true only if patients are at a similar, well-described point in
their disease process. The point in the clinical course need not be early, but it does need
to be consistent. For instance, in a study of the prognosis of children with acquired brain
injury, researchers examined a subpopulation of children who remained unconscious
after 90 days.4

After ensuring that the stage of the disease process is not a variable influencing outcome,
it is important to consider other factors that could influence patient outcome. For instance,
consider the example of acquired brain injury. A study that pools patients with and with-
out head trauma but does not distinguish between them may not be useful if these two
groups have different prognoses. If the overall mortality rate in a study is 50% but the
patient population is made up of identifiable subgroups, one of which has a mortality rate
near zero and the other of which has a mortality rate near 100%, the 50% estimate will be
valid for the whole group but not valid for any individual in that group. If patients are
heterogeneous with respect to risk of adverse outcomes, the study will be more useful if the
investigators define subgroups that are at lower and higher risk than the overall group.

For example, Pincus and colleagues followed a cohort of patients with rheumatoid
arthritis for 15 years.5 These investigators separated patients into several cohorts depend-
ing on their demographic characteristics, disease variables, and functional status. They
found that older patients and those with greater impairment of functional status (e.g.,
modified walking time and activities of daily living) died earlier than other patients. In
another example, a study of children with acquired brain injury found that patients with
posttraumatic injuries did much better than those with anoxic injuries. Of 36 patients with
closed head trauma, 23 (64%) regained enough social function to be able to express their
wants and needs, and nine (25%) eventually regained the capacity to walk independently.
Of 13 children with anoxic injuries, none regained important social or cognitive function.4

Not only must investigators consider all important prognostic factors, but they must
also consider them in relation to one another. Consider the Framingham study, in which
investigators examined (among many other things) risk factors for stroke.6 They
reported that the rate of stroke in patients with atrial fibrillation and rheumatic heart
disease was 41 per 1000 person-years, a rate that was very similar to the rate for patients
with atrial fibrillation but without rheumatic heart disease. However, patients with
rheumatic heart disease were, on average, much younger than those who did not have
rheumatic heart disease. To understand the impact of rheumatic heart disease in these
circumstances, investigators must consider separately (1) the relative risk of stroke in
young people with and without rheumatic disease and (2) the risk of stroke in elderly
people with and without rheumatic disease. We call this separate consideration an
adjusted analysis. Once adjustments were made for age (and also for sex and hyper-
tensive status), the investigators found that the rate of stroke was sixfold greater in
patients with atrial fibrillation and rheumatic heart disease than in patients with atrial
fibrillation who did not have rheumatic heart disease. If large numbers of variables have
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a major impact on prognosis, investigators should use sophisticated statistical tech-
niques to determine the most powerful predictors (see Chapter 31, Regression and
Correlation). Such an analysis may lead to a clinical decision rule that guides clinicians
in simultaneously considering all the important prognostic factors (see Chapter 22,
Clinical Prediction Rules).

How can you decide whether groups are sufficiently homogeneous with respect to
risk? On the basis of your clinical experience and your understanding of the biology of
the condition being studied, can you think of factors that the investigators have 
neglected that are likely to define subgroups with very different prognoses? To the extent
that the answer is “yes,” the validity of the study is compromised.

Was Follow-up Sufficiently Complete?

A high patient dropout rate threatens the validity of a study of prognosis. As the number
of patients lost to follow-up increases, the likelihood of bias also increases (e.g., patients
who are followed-up may be at systematically higher or lower risk than those not fol-
lowed-up). When is the number of patients lost to follow-up too high? The answer
depends on the relationship between the proportion of patients who are lost to follow-
up and the proportion of patients who have the adverse outcome. The larger the
number of patients whose fate is unknown relative to the number who have an event,
the greater is the threat to a study’s validity.

For example, let us assume that 30% of a particularly high-risk group (e.g., elderly
patients with diabetes) experience an adverse outcome (e.g., cardiovascular death) during
long-term follow-up. If 10% of patients are lost to follow-up, the true mortality rate may
be as low as 27% (if 30% of the 90% followed-up group—27% of the total—had adverse
outcomes, and none of the 10% lost to follow-up had adverse outcomes, then the total
with adverse outcomes is 27%) or as high as 37% (if 30% of the 90% followed-up group—
27% of the total—had adverse outcomes plus all those lost to follow-up, another 10% of
the population). Across this range, the clinical implications would not change appreciably,
and the loss to follow-up would not threaten the validity of the study. However, in a much
lower-risk patient sample (e.g., otherwise healthy middle-aged men), the observed mor-
tality rate may be 1%. In this case, if we assumed that all 10% of patients lost to follow-up
died, the event rate of 11% could have very different implications.

A large loss to follow-up constitutes a more serious threat to study validity when the
patients who are lost to follow-up may be different from those who are easier to find. In
one study, for example, after much effort, 180 of 186 patients treated for neurosis were
followed-up.7 The death rate was 3% among the 60% who were easily traced. Among
those who were more difficult to find, however, the death rate was 27%. If a differential
fate for those followed-up and those lost to follow-up is plausible (and in most prog-
nostic studies, it will be), loss to follow-up that is large relative to the proportion of
patients with the adverse outcome constitutes an important threat to study validity.

Were Objective and Unbiased Outcome Criteria Used?

Outcome events can vary from those that are objective and easily measured (e.g., death),
to those requiring some judgment (e.g., behavioral problems), to those that may require
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considerable judgment and are challenging to measure (e.g., disability or quality of life).
Investigators should clearly specify and define their target outcomes before the study,
and, if possible, they should base their criteria on objective measures. In addition, they
should specify the intensity and frequency of monitoring. As the subjectivity of the 
outcome definition increases, it becomes more important that outcome assessors are
blinded to the presence of prognostic factors.

The study of children with acquired brain injury mentioned earlier provides a good
example of the issues involved in measuring outcome.4 The examiners found that fam-
ilies frequently interpreted their children’s social response as more developed than
others might interpret it. The investigators therefore required that study personnel
verify the development of a social response in the affected children.

Using the Guide

In the article describing the prognosis of children who had had meningitis before the
age of 1 year, the investigators prospectively enrolled all 1717 children in England and
Wales who survived an acute attack of meningitis between 1985 and 1987.1 Thus,
patients were recruited at a common, early starting point. Because the study was com-
munity based, the population is representative of an unselected cohort of British chil-
dren who survived an acute attack of meningitis before the age of 1 year. The authors
noted that previous studies had relied on data from children referred to specialist cen-
ters, which by definition attract more serious cases.

Children, matched for sex and age from the same general practice as the child who
had had meningitis, formed the control group. One could speculate that numerous
factors could influence the risk of severe disabilities subsequent to meningitis, includ-
ing age at infection, organism of infection, gestational age, and birth weight. The
investigators analyzed these factors and found differences in prognosis across sub-
groups. They found that children who were infected as neonates had more health and
developmental problems than those who had meningitis when they were older than 1
month (χ2 = 4.5, P = 0.03). They also found that the rate of disability differed widely
in children infected with different organisms and in neonates with different gesta-
tional ages and birth weights. Infection with Streptococcus pneumoniae was associated
with a higher rate of disability than was infection with Haemophilus influenzae and
Neisseria meningitidis. Among children infected as neonates, a higher proportion of
those who were less than 32 weeks of gestational age and those with very low birth
weights (less than 1500 g) had moderate or severe disability.

The investigators followed 92% of the children who had had meningitis and 94%
of the children in the control group to 5 years of age. General practitioners and par-
ents completed questionnaires about each child’s health and development to 5 years of
age. Although it is likely that the general practitioners would be equally likely to iden-
tify major deficits in both groups, it is possible that subtle deficits such as middle ear
disease, squint, and behavioral problems were overreported by parents of children
who had had meningitis because of parental anxiety or close attention paid to these 
children. Detailed investigations using standardized procedures to examine all the
children may have provided more objective data.

Continued
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WHAT ARE THE RESULTS?

How Likely Were the Outcomes Over Time?

The quantitative results from studies of prognosis or risk are the number of events that
occur over time. To illustrate this, we use the example of a man asking a nurse practitioner
about the prognosis of his elderly mother who has dementia. The patient’s son asks,“What
are the chances that my mother will still be alive in 5 years?” A high-validity study of the
prognosis of patients with dementia provides a simple and direct answer in absolute
terms.8 Five years after presentation to the clinic, about 50% of the patients had died.
Thus, there is about a 50:50 chance that his mother will be alive in 5 years.

The patient’s son then indicates that the only person he knows with Alzheimer’s disease
is a 65-year-old uncle who was diagnosed 10 years ago and is still living. He is surprised
that his mother’s chance of dying in the next 5 years is so high. This statement gives the
nurse practitioner the opportunity to discuss some of the prognostic factors for death in
patients with Alzheimer disease. The study suggested that older patients, those with more
severe dementia, those with behavioral problems, and those with hearing loss died earlier.

The son then asks whether his mother’s chance of survival will change over time. In
other words, although she may be at low risk for the next 2 years, will the risk increase
after that? Neither the absolute nor relative expressions of results address this question.
For this answer, we turn to a survival curve, a graph of the number of events over time
(or conversely, the chance of being free of these events over time) (see Chapter 27,
Measures of Association). The events must be discrete (e.g., death, stroke, or recurrence
of cancer), and the time at which they occur must be precisely known. The study of
patients with dementia provided a survival curve that suggests that the chance of dying
is more or less constant during the first 7 years after referral to the clinic for dementia.8

How Precise Were the Estimates of Likelihood?

The more precise the estimate of prognosis a study provides, the less uncertain we will
be about the study results and the more useful they will be to us. Usually, risks of adverse
outcomes are reported with associated 95% confidence intervals. If a study is valid, the
95% confidence interval defines the range of risks within which it is highly likely that
the true risk lies (see Chapter 29, Confidence Intervals). For example, the study of the
prognosis of patients with dementia provides the 95% confidence interval around the

Using the Guide—cont’d

The authors of this study provided detailed definitions of four categories of disability:
severe, moderate, mild, and none. For example, children were classified as having a
severe disability if they were unable to attend a mainstream school and had multiple
problems such as severe neuromotor impairment, significant intellectual impairment,
severe seizure disorders, and severe visual or auditory impairment. However, authors
did not blind the investigator who was categorizing the degree of disability to possible
prognostic factors, in particular whether the child had had meningitis (H. Bedford
[h.bedford@ich.ucl.ac.uk], e-mail, November 5, 2002).
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49% estimate of survival at 5 years (i.e., 39% to 58%), meaning that the true survival
rate can be as low as 39% or as high as 58%. The larger the sample size, the narrower the
confidence interval, and therefore, the more precise the estimate of prognosis a study
provides. In most survival curves, earlier follow-up periods usually include results from
more patients than do the later periods (because of losses to follow-up and because
patients are enrolled in the study at different times). This means that survival curves are
more precise in earlier periods, and this should be indicated by narrower confidence
bands around the left-hand parts of the curve. This is illustrated in a study that exam-
ined survival of patients with advanced-stage, low-grade follicular lymphoma over an 8-
year period (Figure 7-1).9 The survival curve starts at time 0 with all 157 patients
(100%) alive. The number of patients at risk at each time point includes all those who
have not yet died and whom the investigators have followed up for at least this duration
of time. As the study progresses, prediction becomes less precise because there are fewer
patients available to estimate the probability of survival. Confidence intervals around
the survival rate at each time point capture the precision of the estimate.
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Figure 7-1. Kaplan-Meier graph of overall survival of patients with advanced-
stage, low-grade follicular lymphoma over 8 years. Note: Confidence intervals
around survival rates become wider (i.e., less precise) as the number of at-risk
patients decreases. (Modified and reproduced with permission of Wiley Liss, Inc., a

subsidiary of John Wiley & Sons, Inc. from Wood LA, Coupland RW, North SA, Palmer MC.

Outcome of advanced stage low grade follicular lymphomas in a population-based retrospec-

tive cohort. Cancer. 1999;85:1361-1368. Copyright © 1999. American Cancer Society.)
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HOW CAN I APPLY THE RESULTS TO PATIENT CARE?

Were the Study Patients and Their Management Similar to Those 

in My Clinical Setting?

The authors should describe the study patients in enough detail that you can make a com-
parison with patients in your clinical setting. The patients’ characteristics and the way in
which they are defined should be described explicitly. One factor rarely reported in prog-
nostic studies that could strongly influence outcome is treatment. Therapeutic strategies
often vary markedly among institutions and change over time as new treatments become
available or old treatments regain popularity. To the extent that interventions are thera-
peutic or detrimental, overall patient outcome could improve or become worse.

Was Follow-up Sufficiently Long?

Because the presence of illness often long precedes the development of an outcome,
investigators must follow patients long enough to detect the outcomes of interest. For
example, recurrence of cancer in some women with early breast cancer can occur many
years after initial diagnosis and treatment.10 A prognostic study may provide an unbiased
assessment of outcome over a short period if it meets the validity criteria in Table 7-1,
but it may be of little use if a patient is interested in prognosis over a long period.

Using the Guide

The authors of the meningitis study found a 10-fold increase in the risk of severe or
moderate disability at 5 years of age among children who had had meningitis (relative
risk, 10.3; 95% confidence interval, 6.7 to 16.0; P < 0.001). Of the children who had
had meningitis, 15.6% had moderate or severe disability at 5 years of age compared
with 1.5% of children in the control group (who had not had meningitis). This repre-
sents an absolute difference of 14.1%.

The investigators examined whether certain factors (i.e., age at infection, infecting
organism, gestational age, and birth weight) influenced the risk of meningitis and
found that they did. Children with neonatal meningitis (within the first month of life)
were significantly more likely to have moderate disabilities than those with post-
neonatal meningitis (18.2% vs 7.9%; P < 0.001; absolute difference, 10.3%), but the
rate of severe disability was not significantly different between the groups (7.3% vs
5.5%). The rates of severe and moderate disability differed widely among children
infected with different organisms. Infection with Neisseria meningitidis was associated
with the lowest rate of severe and moderate disability (9.4% of those infected with the
organism) compared with Streptococcus pneumoniae, which was associated with one of
the highest rates of severe and moderate disability (23.6% of those infected with the
organism). With respect to birth weight, among infants who weighed less than 1500 g
at birth, 42.9% of those who had had meningitis had moderate or severe disability
compared with none in the control group. Among those with a gestational age
younger than 32 weeks, 43.2% who developed meningitis had moderate or severe
disability compared with none in the control group.
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Can I Use the Results in the Management of Patients 

in My Clinical Setting?

Knowing the expected clinical course of a patient’s condition can help to guide nursing
actions. Nurses will be able to answer the questions of patients or family members about
the course of the condition and provide either reassurance or counseling, as appropri-
ate. Knowing that a patient is at risk of developing problems such as hearing difficulties
or pressure sores, nurses can educate patients about signs and symptoms to look for,
monitor patients for these problems, or refer patients for ongoing monitoring and
assessment. Knowing that certain patients, such as adolescents, may be at high risk of
engaging in behaviors such as smoking or risky sexual activity, nurses can recommend
to decision makers in clinical settings that prevention programs be designed, imple-
mented, and evaluated.

Clinical Resolution

Our review of the validity criteria suggests that the investigators obtained an unbiased
assessment of the risk of disability after meningitis in their cohort study.1 The 10-
month-old infant introduced at the beginning of this chapter resembles those in the
cohort study who acquired the infection postneonatally, did not have preexisting con-
ditions, were not premature or of low birth weight, and were infected with Neisseria
meningitidis. The follow-up period in the study allows us to provide estimates for chil-
dren 5 years of age.

The study by Bedford and colleagues provides important information about the
risk of moderate or severe disability at 5 years of age in children who had meningitis
in infancy. However, it fails to provide an adjusted analysis that accounts for the com-
bined influences of age at infection, organism of infection, gestational age, and birth
weight, all of which influence the risk of disability. You are therefore faced with the
common situation of having to extrapolate from less than ideal data to estimate the
patient’s prognosis. You can quickly surmise that this child is likely to be at a lower risk
than some of the children in the study because she was not infected as a neonate, was
infected with Neisseria meningitidis, and was a term baby of normal birth weight.

The percentage of children who had meningitis and who developed moderate 
or severe disability and were of normal birth weight was 9.9%, and the rate for term
babies was also 9.9%. Of those children infected with Neisseria meningitidis, 9.5%
developed moderate or severe disability. You estimate that this child has a 10% risk of
developing moderate or severe disability compared with 1.5% in children who have
not had meningitis. This is an absolute difference of 8.5%. You tell the parents that
there is about a 1 in 12 chance (inverse of the absolute difference) that their baby will
develop moderate to severe disabilities that she would not otherwise have had. You
encourage the parents to have regular monitoring of the child’s development over the
next 5 years and to have her hearing and vision checked even if she does not appear to
have symptoms.
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