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Objectives: To critically evaluate the available evidence base concerned with the diagnosis of pelvic
inflammatory disease (PID) based on clinical presentation, and to investigate the relation between signs
and symptoms and the presence of laparoscopically diagnosed PID using the largest available dataset.
Methods: The evidence base was critically evaluated and data collected by Lund University between 1960
and 1969 were used to compare clinical presentation with the results of laparoscopic investigation. Three
techniques were used in this investigation—sensitivity and specificity, likelihood ratios, and discriminant
analysis.
Results: None of the variables (abnormal vaginal discharge, fever .38˚C, vomiting, menstrual
irregularity, ongoing bleeding, symptoms of urethritis, rectal temperature .38˚C, marked tenderness of
pelvic organs on bimanual examination, adnexal mass, and erythrocyte sedimentation rate >15 mm in
the first hour) had both high specificity and sensitivity—most had low specificity and sensitivity. There was
little variation in either the likelihood ratios or the post-test probabilities between the variables. The lowest
likelihood ratio (0.97) produced a post-test probability of 78% (95% CI: 74% to 81%) whereas the highest
(1.73) had a post-test probability of 84% (95% CI: 81% to 87%). The pretest probability of having PID
based on the presence of lower abdominal pain was 79% (95% CI: 76% to 82%). The discriminant analysis
indicated that three variables significantly influenced the prediction of the presence of PID: erythrocyte
sedimentation rate (p,0.0001), fever (p,0.0001), and adnexal tenderness (p,0.0001). These variables
correctly classified 65% of patients with laparoscopically diagnosed PID (95% CI: 61% to 69%).
Conclusion: There is insufficient evidence to support existing diagnostic criteria, which have been based on
a combination of empirical data and expert opinion. A new evidence base is urgently needed but this will
require either a new investigation of the association between clinical presentation and PID based on a
laparoscopic ‘‘gold standard’’ or the development of new diagnostic techniques.

T

he treatment of pelvic inflammatory disease (PID) has
recently been discussed but the evidence base supporting
PID diagnosis has largely been ignored.1 In the United
Kingdom, diagnosis in primary care, sexually transmitted
disease, and obstetrics and gynaecology (O&G) clinics is
focused on syndromic diagnosis and the exclusion of
competing diagnoses. Recommended diagnostic criteria are
based on the definition proposed by Hager which, in turn, is
based on a combination of empirical data and expert
opinion.2 The problem with the definition is that, although
signs and symptoms may be diagnostic markers, none is
pathognomonic. The accuracy with which signs and symptoms predict the presence of PID has been evaluated using a
laparoscopic ‘‘gold standard.’’ However, interpretation of the
evidence base has been flawed and needs to be re-evaluated
so that new directions in diagnosis can be formulated
objectively. Here we critically evaluate the evidence base
and discuss problems of interpretation.

ASSESSMENT OF EVIDENCE BASE
A Medline search was undertaken. Seven studies were found
where laparoscopy had been used as the gold standard, most
of which had been included in a previous review.3–10 The
limited evidence base is not surprising as such studies are
difficult to undertake owing to the high cost, associated risks,
and infrequent use of laparoscopy. Weaknesses can be seen if
the studies are compared against a sample size calculation.
Assuming a 5% level of significance, 80% power, and a
minimum detectable difference of 5%, the number of positive
(laparoscopically diagnosed PID) and negative (nonlaparoscopically diagnosed PID) patients would be required
at the following sensitivities: 70% (323 each of positives
and negatives, total = 646), 80% (246 each, total = 492),

90% (138 each, total = 276). Consequently, most of the
published studies are too small to accurately detect real
differences within the data (a type two statistical error)
(table 1). The insufficient sample size is reflected in the wide
confidence intervals (CI) that surround estimates of specificity and sensitivity derived from these studies. For example,
in a study of women with clinically and laparoscopically
diagnosed PID, erythrocyte sedimentation rate (ESR) had a
sensitivity of 83% (95% CI: 52% to 98%) and a specificity of
45% (95% CI: 24% to 68%).4 Most studies are too small to be
used as an evidence base for the formulation of diagnostic
criteria and meta-analysis cannot be used because of
difficulties in accessing data, reconciling selection criteria
and data collection methods, together with differences in
diagnostic
methodologies
and
intraobserver
error.
Nevertheless, it is unlikely that large-scale studies will be
undertaken for the foreseeable future and this emphasises
the importance of the existing evidence base. Here, three
analytical techniques were used to compare the accuracy with
which clinical presentation predicted the presence of laparoscopically diagnosed PID.

PATIENTS AND METHODS
The anonymised dataset included women who attended the
department of O&G, Lund University Hospital, with suspected PID between 1960 and 1984.10 This analysis was
confined to first episodes of suspected PID collected between
1960 and 1969—the period for which the largest number of
clinical parameters was available. All patients included in the
study had an initial diagnosis based on clinical presentation
(signs and symptoms). The minimum criteria were lower
quadrant bilateral abdominal or pelvic pain of less than
3 weeks’ duration, together with two or more of the
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Clinic population

Country

Sample size (laparoscopically diagnosed
PID/non-laparoscopically diagnosed PID)

Author

O&G
O&G
O&G
O&G/A&E/STD
O&G
O&G
O&G

Sweden
Finland
Sweden
USA
Finland
USA
Czech Republic

716 (532/184)
35 (26/9)
552 (414/138)
36 (22/14)
41 (31/10)
176 (134/42)
141 (43/98)

Jacobson* 1969
Lehtinen 19867
Hadgu* 19865
4
Wasserheit 1986
Paavonen 19896
8
Morcos 1993
9
Cibula 2001

3

*Both studies use data collected by Lund University.11
A&E = accident and emergency; O&G = obstetrics and gynaecology; STD = sexually transmitted disease.

following: abnormal vaginal discharge, fever .38˚C, vomiting, menstrual irregularity, ongoing bleeding, symptoms of
urethritis, rectal temperature .38˚C, marked tenderness of
pelvic organs on bimanual examination, adnexal mass, and
ESR >15 mm in the first hour. Laparoscopy was used to
verify clinical diagnosis.11 For the purposes of this analysis,
the data were divided in two: (1) laparoscopically diagnosed
PID, and (2) non-laparoscopically diagnosed PID. These
groups were compared in terms of age using the t test,
whereas the number of births before index laparoscopy, and
whether an IUD had ever been used, were compared using
the x2 test.
Three methods were used to explore the relation between
clinical presentation and presence of laparoscopically diagnosed PID. Firstly, the specificity and sensitivity of individual
variables were assessed together with 95% CIs. Secondly,
likelihood ratios were used to assess whether the presence of
individual variables altered the index of suspicion based on
the pretest probability.12 Thirdly, forward stepwise discriminant analysis, a method of finding the combination of
variables that most effectively separate populations, was used
to determine which of the variables best predicted the
presence of laparoscopically proved PID (SPSS PC).13

RESULTS
A total of 623 patients were included in the analysis; 494
patients were laparoscopically confirmed as having PID and
129 were not. There was no statistically significant difference

between these groups in terms of age (p = 0.649), number of
pregnancies (p = 0.447), births (p = 0.375), and whether an
IUD had been either used (p = 0.675) or inserted within
6 weeks of the index laparoscopy (p = 0.100).
None of the variables had both high specificity and
sensitivity (table 2). Some achieved high sensitivity (tenderness of pelvic organs on bimanual examination, ESR) or high
specificity (proctitis symptoms, vomiting), but most had low
specificity and sensitivity.
The pretest probability was 79% (494/623), 95% CI: 76% to
82%. All the likelihood ratios were positive and there was
little variation in either the likelihood ratios or the post-test
probabilities between the variables (table 2). For example,
the lowest likelihood ratio (0.97) produced a post-test
probability of 78% (95% CI: 74% to 81%) whereas the highest
likelihood ratio (1.73) had a post-test probability of 84%
(95% CI: 81% to 87%). Consequently, for all the variables
studied the post-test probability was not significantly
different from the pretest probability.
The discriminant analysis indicated that three variables
significantly influenced the prediction of the presence of PID:
ESR
(correlation
value = 0.669;
p,0.0001),
fever
(CV = 0.584;
p,0.0001),
and
adnexal
tenderness
(CV = 0.540; p,0.0001). These variables correctly classified
65% of patients with laparoscopically diagnosed PID (95% CI:
61% to 69%) (table 3). The other variables did not reach
significance—that is, their presence did not increase the
probability that a patient had PID.

Table 2 Prediction of laparoscopically diagnosed PID: sensitivity and specificity of signs and symptoms, likelihood ratios and
post-test probabilities (pretest probability = 79%)
Sensitivity (%)

Signs and
symptoms
Vaginal discharge
Fever
Vomiting
Menstrual irregularity
Ongoing bleeding
Urinary symptoms
Proctitis symptoms
Tenderness of pelvic organs
on bimanual examination
Palpable adnexal
mass or swelling
Erythrocyte sedimentation
rate >15 mm in 1st hour

Specificity (%)

Laparoscopically diagnosed PID
Absent
Present (n = 494) (n = 129)

(95% CI)

(95% CI)

No (%)

No (%)

Likelihood
ratio* (positive)

Post-test
probability

74
47
14
45
25
35
10
99

24 (16.95 to 32.34)
64 (55.43 to 72.58)
88 (81.55 to 93.34)
57 (48.36 to 66.03)
77 (68.49 to 83.73)
64 (55.43 to 72.58)
92 (86.21 to 96.22)
0.007 (,0.001 to 2.84)

366 (74)
234 (47)
68 (14)
223 (45)
124 (25)
173 (35)
50 (10)
489 (99)

98 (76)
47 (36)
16 (12)
56 (43)
29 (22)
46 (36)
10 (8)
128 (99)

0.98
1.30
1.11
1.04
1.12
0.98
1.31
1.00

0.79
0.83
0.81
0.80
0.81
0.79
0.83
0.79

52 (47.52 to 56.51)

70 (61.06 to 77.54)

258 (52)

39 (30)

1.73

0.84

81 (77.23 to 84.34)

33 (25.28 to 42.17)

402 (81)

86 (66)

1.22

0.82

(69.99 to 77.90)
(42.49 to 51.47)
(11.03 to 17.34)
(40.49 to 49.45)
(21.34 to 29.17)
(30.81 to 39.41)
(7.43 to 12.90)
(97.65 to 99.67)

*Likelihood ratio interpretation: .10 and ,0.1 (large difference between pretest and post-test probability), 5–10 and 0.1–0.2 (moderate), 2–5 and 0.5–0.2
(small), 1–2 and 0.05–1 (small and rarely important).14
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Table 1 Summary of studies that have examined the relation between clinical and
laparoscopic findings in suspected PID cases

Diagnosis of pelvic inflammatory disease

Classification of results from forward stepwise discriminant analysis
*Predicted group membership

Laparoscopically diagnosed PID

Absent
Present
Total

Absent

Present

Total

85
174
258

44
320
366

129
494
623

*Patients with erythrocyte sedimentation rate, adnexal tenderness, and fever.

DISCUSSION
High diagnostic accuracy is essential for effective patient
management. It determines the quality of surveillance and
epidemiological studies which, in turn, influence the efficiency of control and prevention strategies. ‘‘Lower abdominal pain plus two or more symptoms and signs’’ or ‘‘lower
abdominal pain, adnexal tenderness, and cervical motion
tenderness’’ are widely recommended diagnostic criteria for
PID, but are not supported by the evidence base.15 16 The Lund
study is the only investigation of sufficient size to act as an
evidence base, and has been used as the primary source of
data for the formulation of PID diagnostic guidelines.11
However, a number of problems are associated with its use.
Firstly, there is a temporal bias as the data were collected in
Sweden between 1960 and 1967. At that time the dominant
cause of PID was Neisseria gonorrhoeae. It is thought that
gonococcal PID is more symptomatic than chlamydial PID.
Consequently, where the prevalence of Chlamydia trachomatis
is high and that of N gonorrhoeae low, as it is in most
industrialised countries today, the specificity and sensitivity
of clinical parameters are likely to be lower than in the Lund
dataset. Secondly, data were based on women with acute PID
attending O&G, whereas today most cases are diagnosed in
primary care where cases have mild/unspecific symptoms.
And, thirdly, laparoscopy may lack sensitivity and specificity
when compared to fimbrial biopsy and plasma cell endometritis, as it may not identify mild intratubal inflammation and
cannot detect endometriosis.
Analysis of the Lund data showed that, after exclusion of
competing diagnoses, women with lower abdominal pain had
a high pretest probability of having laparoscopically diagnosed PID. Analyses of the other clinical variables showed
that specificity and sensitivity were inappropriate measures
because of the wide CIs. The use of likelihood ratios showed
that the post-test probability was not significantly different
from the pretest probability. In contrast, the discriminant
analysis, which took all the variables into consideration,
clearly showed that only the presence of ESR, fever, and
adnexal tenderness influenced pretest probability. These
findings again emphasise the limitations of the Lund dataset
for the formulation of diagnostic guidelines as today few
clinics use ESR as a diagnostic criterion and few cases present
with fever. The most effective diagnostic criteria are based on
the presence of lower abdominal pain and exclusion of
competing diagnosis, which justifies the high index of
suspicion considered acceptable on the grounds that early
intervention prevents sequelae. However, early antibiotic
treatment may also be associated with elevated risk of
increased antibiotic resistance, potential side effects (such as
candidosis), and unnecessary patient anxiety caused by the
diagnosis of a condition that is largely associated with
sexually tranmitted infections.
This study showed that there is insufficient evidence to
support existing diagnostic guidelines. A new evidence base
is urgently needed but this will require either a new
investigation of the association between clinical presentation

and PID based on a laparoscopic gold standard, or the
development of new diagnostic techniques. A specifically
designed study of clinical presentation and PID would be very
costly and time consuming. And, because signs and
symptoms are not pathognomonic, it would add little to
current knowledge. A variety of diagnostic techniques have
been used, including pelvic imaging techniques, such as
transvaginal ultrasound (with or without Power Doppler)
and magnetic resonance imaging, and fimbrial and endometrial biopsy. However, the quality of evidence supporting
these techniques is variable as some are based on small scale,
observational studies that were only undertaken at a single
location.17 In addition, they require equipment not generally
available within primary care and genitourinary medicine
settings in the United Kingdom. The diagnostic problem
presented by PID can only be resolved by the development of
a simple laboratory test that can accurately diagnose PID.
Vaginal white blood cell count (WBC) has been suggested as
a sensitive marker of upper genital tract infection but again
this may be a marker of other pathologies.14 Other inflammatory mediators, such as cytokines and interferons, such as
TNF-a and IFN-c, need to be investigated either in the cervix
or the endometrium.
PID is a leading cause of reproductive ill health in women.
A substantial burden of PID is thought to exist in
reproductive age women although little is known of its
epidemiology in England. The chief medical officers expert
advisory group on genital C trachomatis infection recently
highlighted the urgent need for information concerning PID
epidemiology.18 19 Accurate diagnosis is key to achieving these
goals but, as this study has shown, this needs to be reevaluated if accurate information is to be gathered.
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