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ABSTRACT 

The evidence regarding benefits and risks of health care interventions cm facilitate 

rational, inforrned decision-making. A systematic review rnay reveal that a health care 

intervention has consistent effects, or it may show that treatment effects Vary considerably. 

Applicability of results to populations, settings, and treatment differences are clarified. 

Results are made more reliable and effects of bias and random error limited through use of 

an explicit, empirically-based rnethod. 

Two systematic reviews were undertaken for the Pregnancy and Childbirth Group 

of the Cochrane Collaboration. The first determined the effectiveness of caregivers' use of 

specific critena for diagnosing labour; the second assessed the effects of teaching pregnant 

women specific criteria for self-diagnosis of labour onset. Each included one study, 

involving 209 and 245 women respectively. 

Both approaches to promote the accurate diagnosis o f  labour rnay be helpful, but 

further research is required before recomrnendations for practice can be made. 
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CHAPTER 1 

The Problem 

Backaround 

A systematic review is a means of identifying eEects of health care interventions, 

and estabiishing the appropriate application of research results across populations, 

settings, and differences in treatment (Mulrow and Oxrnan, 1997). Traditionally used to 

make large quantities of scientific data more manageable, meta-analyses serve to increase 

the power of the pooled results of smailer studies and of those in which a treatment effect 

was not statistically signifiant (Mulrow, 1994). Studies that explore the effects of 

utilising strict diagnostic critena for the onset of active labour may be so categorized. The 

mistaken diagnosis of active labour is associated with the diagnosis of dystocia and a 

resultant cascade of potentially hamih l  medical interventions. However, no systematic 

review has been conducted of the evidence supporting the use of diagnostic criteria for 

active labour. CeMcal dilatation, uterine contractions, and the status of the arnniotic 

membranes are criteria typically considered by clhicians for labour diagnosis. 

One method of conducting a systematic review is that which is used by the 

Cochrane Collaboration. The mission of the Cochrane Collaboration is to generate the 

highest quality systematic reviews of the evidence conceming benefits and risks of health 

care practices. The method by which these reviews are completed is outlined in Appendix 

A. 

There are two approaches that may be considered when exarnining the effects of 

using strict diagnostic criteria for active labour. Obstetrical caregivers may apply specific 



criteria to women presenting for labour assessment. Altematively, women themselves may 

be taught a specific antenatal education program which would assist them to recognise 

active labour. Because there are these t w o  complementary approaches to labour diagnosis, 

two related systematic reviews were completed for the Cochrane Collaboration. One 

review is titled, "Caregivers' use of strict criteria for the diagnosis of active labour in term 

pregnancy;" the second is titled "Antenatal education for self-diagnosis of the onset of 

active labour in term pregnancy." 



Review of the Literature 

The review of the literature is divided into the following sections: the diagnosis of 

active labour, dystocia, and antenatal education. 

The Diannosis of Active Labour. 

Cardozo and Studd (1985) described the onset of labour as a process rather than an 

event. Within this process is the transition fiom early or latent labour to active, progressive 

labour. There exists no consensus, however, on the specific cnteria indicative of this 

transition. Regardless of the associated dificulties and uncertainty about the onset of 

active labour, the diagnosis of active progressive labour is a fundamental component of 

labour care as there are potentiai repercussions for women who have been incorrectly 

diagnosed, which may include being diagnosed with labour dystocia (Baskett, 199 1 ; 

Friedman, 1989; and O'Driscoll, Foley, and MacDonald, 1984). Treating labour dystocia 

leads to further repercussions for women, as it is associated with an increased incidence of 

analgesia use and uterine hyperstimulation (Thornton and Lilford, 1994), and an increased 

Caesarean section rate for fetal distress (Fraser, Krauss, Brisson-Carrol, Thomton, and 

Breart, 1995). 

Several authors (Baskett, 199 1 ; Crowther, Enkin, Keirse and Brown, 1989; 

Hernminki and Sumukka, 1986; O'Driscoll, et al, 1993) emphasized the importance of 

establishing a correct diagnosis of labour to support the provision of appropriate care and 

the suitability of intervention planning. Baskett (1 991) referred to the practical problem of 

diagnosing me labour when assessing a number of chteria While well-advanceci labour 

may be fairly obvious to caregivers and to expectant women, distinguishing tme labour in 



its eariy or latent phase from false labour is more challenging and clinically problematic. 

This may be attributed to the similarity of syrnptoms (Friedman, 1978), poorly 

differentiated and apparent overlap of arbitrarily assigned "stages" of labour (Rosen, 

1990), and the lack of consensus amongst caregivers about diagnostic criteria. 

False labour contractions may be regular and strong, even quite painful, and 

sometimes may last for hours (Simkin, 1989). False labour may be distinguished from 

latent labour retrospectively because the contractions do not increase in duration, strength, 

and frequency, ceMcal dilatation does not occur, and labour does not become established 

in the next 24 hours (Arulkumaran, Michelsen, Ingemarsson and Ratnam, 1987; Quinn, 

Murphy and Gallagher, 1 984; Sirnkin, 1 989; Tay, 199 1). 

There are four principal criteria taken into consideration by clinicians when 

deciding upon a diagnosis of active labour. These include the character of uterine 

contractions, (Baskett, 199 1 ; Crowther, Enkin, Keirse, and Brown, 1989; Cunningham, 

MacDonald, and Gant, 1989; 07Driscoll, Meagher, and Brown, 1993; Oxom, 1986), the 

integrity of the amniotic membranes (Baskett, 199 1; Crowther et al., 1989; O'Driscoll et 

al., 1 993), the presence of a vaginal "show"(Baskett, 199 1 ; Crowther et al., 1989; 

O'Dnscoll et al, 1993), and cervical dilatation andlor effacement (Cardozo and Studd, 

1985; Crowther et al., 1989; Friedman, 1978; O'Driscoll et al., 1993; Studd, 1973; Oxom, 

1986; Peisner and Rosen, 1985). As these critena are interrelated, they must be considered 

in relation to one another when considering a diagnosis of labour. 



Painful uterine contractions are the key component of active labour, common to 

virtually all women in labour (Baskett, 1991 ; O'Driscoll et al., 1993; Oxom, 1986). While 

contractions are assessed in terms of frequency, strength and duration, there do not appear 

to be distinct differences between those of "hue" or active labour, and Braxton-Hicks 

contractions. Those authors who have attempted to distinguish between the contractions of 

active and "false" labour appear to have offered subjective interpretations of their 

experiences, as they do not provide references to empirical evidence (Cunningham, 

MacDonald, and Gant, 1989; Oxom, 1986). Objective attempts to quantifi uterine activity 

abound, although none has been demonstrated to improve the outcome of labour 

(Crowther, Enkin, Keirse, and Brown, 1989). There is a Jack of evidence that these 

atîempts at quantification enable caregivers to definitively diagnose active labour, quite 

possibly because they are intended to descnbe uterine activity rather than to be used as 

diagnostic tools. Thus, there is a paucity of information available from cl inical t d s  

regarding the frequency, duration, and strengtb of contractions of active labour versus 

those of latent stage or false labour. 

The value of interpreting the status of the amniotic membranes and the presence of 

vaginal "show" as indicative of active labour is also questionable. The amniotic 

membranes can rupture at any time during the course of pregnancy or labour, and are 

therefore not a reliable or sensitive indicator of labour. A "show" of blood-streaked mucus 

from the vagina is generally considered to be a positive sign that the onset of labour is 

impending (Cunningham, MacDonald, and Gant, 1989; O'Driscoll, Meagher, and Boylan, 

1993). However, c e ~ c a l  changes may begin to occur as early as four weeks prior to the 



onset of labour (Hendricks, Brenner, and Krams, 1970), and a rectal or vaginal 

examination of the c e ~ x  perforrned in the preceding 48 hours may be an irritant to the 

cervix, resulting in a blood-streaked mucusy discharge (Cunningham et al.). 

The traditional use of these criteria and the variety of combinations, therefore, 

appears to have been perpetuated through expert opinion, arbitrary consensus and 

anecdotal evidence. While Baskett (199 l), Crowther, Enkin, Keirse and Brown (1 989), 

Hemminki and Sumukka (1986), and O'Driscoll et al (1993) emphasized the importance 

of correct labour diagnosis, none has empirically tested their proposed diagnostic critena. 

Cervical dilatation is the sole criterion for labour diagnosis that researchers have 

atternpted to subject to scientific scrutiny. Perhaps the most widely cited research in 

evaluating cervical dilatation in labour is that conducted by Friedman in the 1950's. 

According to Friedman's initial retrospective chart review of 100 women, latent labour, 

which is of a variable duration, lasts fiom O cm to 3 cm dilatation of the ceMx, and active 

labour is diagnosed when the ceMx has achieved a dilatation of 3 or more centimetres 

(Friedman, 1967). Despite the limitations of his research, his work is cited by a number of 

authors (Baskett, 199 1 ; Oxom, 1986; Peisner and Rosen, 1986) as defining the phases of 

normal labour, in differentiating between labour that is latent, active, and that which is 

false. In 1970, however, Hendricks, Brenner, and Kraus found in a descriptive study of 

303 women that cervical dilatation may occur in the 4 weeks preceding the onset of active 

labour, and that within the 3 days before labour the mean dilatation was 1.8 cm and 2.2 

cm in ptirnigravidae and multigravidae respectively (Cardozo and Studd, 1985). These 



findings, while also limited, render questionable the labour stages defined by Friedman, 

who acknowledged in later works (1978) that the diagnosis of true progressive labour can 

only be made accurately in retrospect. 

The sensitivities, specificities, and predictive values of the diagnostic critena for 

labour, alone or in combination, have not been well-studied or reported. The paucity of 

high-quality research makes it dificuit to employ standards or degrees at which these 

critena become significant indicaton of active labour (Crowther et al., 1989). A range of 

criteria that is too narrow, while increasing specificity, has the effect of decreasing 

sensitivity (Thornton et al., 1 994). Without having a solid objective basis for determining 

active labour, setting arbitrary limits may have the possible eEects of reducing the number 

of women erroneously diagnosed to be in active labour, while simultaneously increasing 

the number of women in whom tme labour dystocia has been overlooked. Conversely, a 

more broad range of diagnostic criteria exposes a p a t e r  number of women to those 

consequences associated with erroneous labour diagnosis. This apparent lack of evidence 

to accurately define active labour illustrates the need for a systernatic review of the 

relevant iiterature. 

Dystocia 

The term "dystocia" is intended to describe abnormal or non-progressive labour 

(Baskett, 1991), and is the leading cause of primary Caesarean section (Porreco and 

Thorp, 1996). Failure of the ceMx to dilate within a prescribed period of time, as would 

be expected in active progressive labour, results in a diagnosis of dystocia (Baskett, 199 1 ; 

Friedman, 1989; and O7Dnscoll, Foley, and MacDonald, 1 984). This diagnosis, therefore, 



is directly associated with one's understanding of normal labour, which includes by 

necessity the criteria one applies to determine that active labour has commenced. As it is 

only in active labour that ceMcai effacement and dilatation would be evidenf it is 

inaccurate and inappropriate to diagnose dystocia in latent or false labour (Rosen, 1990). 

Dystocia is typically treated with an approach to correct ineficient uterine 

contractions. Oxytocin augmentation and artificial rupture of the amniotic membranes 

(amniotomy) are most commonly utilised in the attempt to correct contractions that are not 

strong enough, frequent enough, or of insuficient duration (O' Driscoll et al, 1 993; 

Thomton et al, 1994). As these methods are also commonly used to induce labour, an 

initial questionable diagnosis of active labour may become inconsequentiai. However, 

there are potential consequences associated with the use of oxytocin augmentation and 

early amniotomy (Thornton et al, 1994). Oxytocin augmentation may increase the 

incidence of analgesia use and uterine hyperstimulation (Thornton et al, 1994.). Uterine 

hyperdimulation may result in decreased placental perfusion, fetal hypoxia, or uterine 

rupture. Early amniotomy is associated with an increased Caesarean section rate for fetd 

distress (Fraser, Krauss, Brisson-Carrol, Thomton, and Breart, 1995). 

Stewart, Dulberg, Amill, Elmslie, and Hall (1990) noted in a retrospective chart 

review of 3887 women that 41% of wornen who had undergone Caesarean section for 

dystocia had not yet achieved active labour, and thus the diagnosis of dystocia was 

apparently incorrect. This rate may be somewhat elevated due to the study's diagnostic 

criteria for active labour of 4 cm dilatation, determined fiom the average of 3 to 5 cm fiom 



the labour curves of individual participants. Had active labour been diagnosed in 

accordance with the criteria of 3 cm di lataiion suggested by 07Driscoll et al. ( 1 969), 

Friedman (1967), and the Canadian Consensus Panel on Cesarean Birth (1985), the 

resultant percentage might have been somewhat less. 

There are inherent difficulties associated with a retrospective study design. The 

study by Stewart et al. (1990) illustrates the problem of defining what is meant by a 

diagnosis of dystocia when there exists no consensus on the definition. In order to capture 

dl possible diagnoses of dystocia, the researchers included ail women who had on their 

hospital documentation records any of twenty-four ternis that rnay have indicated dystocia. 

Despite using one specially trained nurse for data extraction, this broad method of 

inclusion may have influenced their findings through increasing , perhaps inaccurately, the 

numbers of women experiencing Caesarean section for apparent dystocia Additionally, 

the investigators did not seek to assess the vdidity of the chart information, as they were 

attempting to determine physician decision-influencing factors in the context of each 

situation. Despite the limitations associated with this retrospective design, the design has 

the advantage of not influencing the behaviour or decision-making processes of the 

physicians. A Caesarean section rate for dystocia, without tnie labour, of 41 % as 

descrîbed by Stewart et ai. (1 990) is related to the use of a broad range of diagnostic 

criteria for active labour, so broad as to significantly decrease the specificity of these 

critena. 

In 1986, Peisner and Rosen determineci that 90 % of their descriptive study sample 

of 1699 women had reached active progressive of labour by 5 cm dilatation. Confounding 



this finding is their decision to use Friedman's (1982) parameters for defining active 

labour to use cervical dilatation as the sole diagnostic criteria for active labour, and to 

eliminate all women diagnosed with labour dystocia When women who developed labour 

dystocia after having achieved 5 cm dilatation were included, the authors found that 74% 

of participants were in active labour by 5 cm dilatation. This finding supports the 

parameters set for active labour diagnosis by Stewart et al. (1990), whose results serve to 

illustrate an important potential resultant effect of failing to utilise empirically-based strict 

diagnostic criteria for active labour. 

Dystocia is the principal indication for primary Caesarean section, particularly in 

nulliparous patients, and is therefore the largest contributing factor to repeat Caesarean 

section in subsequent pregnancies (Baskett, 1 99 1 ; Porreco and Thorp, 1 996). As 

nulliparas are more likely to be af%ected by such a diagnosis, the critetia by which 

nulliparas are detenined to be in active labour and progressing "normally" must be called 

into question. An augmentation rate of 55% for nulliparas (as reported by O' Driscoll et 

al ,  1973) suggests that the majority of nulliparas progress in labour more slowly than 

what is considered to b e  normal (Studd, 1973). This statement is supported by findings of 

The Canadian Early Arnniotomy Study Group (Fraser, Marcoux, Moutquin, and Christen, 

1993). In their randomised controlled trial of the effect of early arnniotomy on the nsk of 

dystocia in nulliparous women, dystocia was reported at rates of 34 % and 45 % in the 

study and control groups respectively. Thus, 45 % of the women being conservatively 

managed received oxytocin augmentation. With such a relatively high labour 



augmentation rate amongst this control group, it would seem that the perception of what 1s 

optimal normal labour progress has replaced that which is an actud normal labour 

progress, probably in relation to a narrowing of the criteria by which normal labour 

progress is defined. 

The parameters for normal progression of labour as defined by O'Driscoll et al. 

(1973) appear to be too narrow, as evidenced by their high rate of oxytocin augmentation. 

Both the findings of Fraser et al. (1 993) and those of Stewart et ai. (1 990) appear to result 

fiom a lack of clear empirically-based parameters by which to diagnose and monitor active 

progressive labour. These studies illustrate the need for specific research-based diagnostic 

criteria for the onset and progress of active labour. 

Antenatal Education. 

In view of the potential consequences associated with an erroneous diagnosis of 

active labour, it would seem to be advantageous to seek objective, empirically sound 

means to acurrately diagnose active labour. When considering the use of strict diagnostic 

criteria for labour as a means to reduce the incidence of mistakenly diagnosing active 

labour, two approaches rnay be taken into account. First, obstetrical caregivers may be 

taught to apply specific criteria to women presenting for labour assessrnent. Altematively, 

women themselves may be taught a specific antenatal education program which would 

assist them in recognising signs of active labour, and to heip them make decisions about 

when to be assessed for labour progress, and support if required. 

Education is a process of acquiring knowledge and skills, so that one may develop 

understanding, attitudes, and values. There are numerous studies of education as an 



intervention, the discussion of which is beyond the scope of this thesis. As concems 

antenatal education, it would seem quite reasonable to assume that pregnant women 

would be receptive to information and advice related to pregnancy and childbirth. 

There are numerous educational resources available to pregnant women and their 

partners and families. Books and periodicals, structured prenatal education classes, as well 

as family, health care, and social contacts are dl sources of information to the expectant 

woman, each resource encompassing its own underlying goals, purposes and ideologies. 

Thus, it is difficult to determine the effects on women of antenatal education in general as 

a distinct intervention (Simkin and Enkin, 1989). Physicians, midwives, and antenatal 

educators are likely to be the most accessible resources for obtaining and providing 

specific information about labour self-assessment, yet there is litîle evidence to indicate 

whether teaching women how to assess their labours actually makes a difference in the 

outcome of their pregnancies. 

Kramer (1 996) conducted a systematic review of the randomised controlled triais 

of the effects of giving women nutritional advice in pregnancy on pregnancy outcome. 

Four studies, involving a total of 1098 women, were included in this review, although 

Kramer notes that the methodological quality of these studies is not hi&. Twelve 

outcomes were measured, relating to dietary intake, and matemal and neonatal outcomes. 

Kramer (1 996) concluded that advising pregnant women to increase their energy and 

protein intake resulted in a significant albeit modest increase in their intake of these 

nutrients. These findings illustrate the utilization of a specific antenatal education 



intervention to create a desired effect. Similarly it is hypothesized that a specific 

cumculum intended to facilitate self-diagnosis of labour may have the ef5ect of reducing 

the numbers of women who present for labour care when labour is not yet established. 

This, in tum, may reduce the occurrence of mistaken diagnosis of active labour and its 

associated consequences. It is hypothesized, then, that a stnictured program educating 

women on recognising the signs of labour may be more beneficial than the usual sources 

of information and advice. This hypothesis was investigated in a Cochrane Review. 

Surnmarv 

An examination of the relevant literature has illustrated the lack of adequately 

controlled studies to diagnose andlor define active labour and the resultant potentiai 

consequences which included the erroneous diagnosis of dystocia. The diagnosis of 

dystocia was also noted to lead to cascading medical interventiofis which are not without 

consequences. This review has aiso suggested that women are receptive to instruction in 

the antenatal period. It was therefore hypothesized that women wouid aiso be receptive to 

information to heIp them determine true labour. The paucity of hi&-quality research 

supporting the application of specific diagnostic criteria for diagnosing active labour as 

they are currently used (Le. uterine contractions, status of amniotic membranes, presence 

of vaginal "show", and cervical dilatation and effacement) presents a situation worthy of 

scientific evaluation. It is hypothesized, then, that the adoption of specific diagnostic 

cnteria for active labour may benefit pregnant women through a reduction of mistaken 

labour diagnoses, or alternatively the diagnosis of dystocia for wornen who were not tmly 

in active labour, and subsequent reduction of the associated treatrnents and their potential 



consequences. In the attempt to identifi specific diagnostic criteria for the onset of active 

labour, and to support the research hypothesis, two systematic reviews of the evidence 

were done, following procedures described in the Cochrane Collaboration Handbook 

Version 4.0 (1997) (see appendix A). 



CHAPTER 2 

The Reviews 

1 undertook two stmctured reviews under the auspices of the Cochrane Pregnancy 

and Childbirth Group. The method by which these reviews were completed bas been 

developed by The Cochrane Collaboration; it is outlined in Appendix A. The protocols for 

these reviews have been published in The Cochrane Library (1998, Issue 1). 

After registenng the review titles with the Collaborative Review Group's 

coordinator, Sonja Henderson, in May of 1997, an initial draft of the protocols was 

submitted for review on October 2,1997. Comments and suggestions from the editor, 

Prof G. J. Hofmeyr, and two referees, Drs. D. Jewell and G. Young (received November 

10 and 1 5, 1997) helped to ensure the clarity, succinctness, and thoroughness of the 

protocols and reviews. Editorial comments were taken into consideration and the 

protocols accordingly adjusted, and were accepted for publication December 1, 1997. The 

reviews were submitted for publication in May, 1998, and the texts are included in this 

chapter. 
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Caregivers' Use of Strict Critena for the Diagnosis of Active Labour in Tenn Pregnancy 

Abstract 

Obiective 

To m e s s  the effectiveness of the use by caregivers of specific criteria for diagnosis 

of active labour in term pregnancy. 

Search Stratepy 

The register of clinical trials maintained and updated by the Cochrane Pregnancy 

and Childbirth Group and the Cochrane Controlled T ~ s  Register. 

Selection Criteria 

All randomised controlled trials comparing caregivers' application of strict 

diagnostic criteria for active labour versus routine practice were considered. 

Data Collection and Analvsis 

Performed by the authors from published articles obtained from trial authors. 

Main Results 

Women who had experienced Early Labour Assessrnent were less likely to receive 

intrapartum owocics, and reported higher levels of control during labour and birth. 

Conclusions 

There may be positive outcornes associated with the implementation of specific 

diagnostic criteria for active labour diagnosis. A multi-centre RCT would be rnost helpfbl 

to determine the klt effect of the use by caregiven of strict diagnostic criteria for active 

labour. 



Background 

Timely diagnosis of progressive labour is problematic for caregivers and expectant 

women. Methods of distinguishing active or progressive labour from latent phase or 

Braxton-Hicks contractions Vary greatiy, are not universally applied, and have not been 

subjected to scientific scrutiny (Thornton and Lilford, 1994). While the diagnosis of active 

labour is self-evident in retrospect, retrospective diagnosis is of Iittle value in the clinical 

setting when decisions regarding admission for care a d o r  intrapartum care interventions 

are occurring in a relatively brief period of time (Crowther, Enkin, Keirse, and Brown, 

1989). 

While Braxton-Hicks contractions and even prolonged latent labour may pose no 

problern for a woman and her fetus, the mistaken diagnosis of active progressive labour is 

not without consequence. Failure of the ceMx to dilate within a prescribed period of time, 

as would be expected in the active phase of active progressive labour, results in the 

diagnosis of dystocia (Baskett, 1991 ; Friedman, 1989; O'Driscoll, Foley, and MacDonald, 

1984). One Canadian study found that over 40% of caesarean sections perfonned for 

dystocia were done before the establishment of true labour (Stewart, Dulberg, Amill, 

Elmslie, and Hall, 1990). Labour that is non-progressive may be augmented with 

oxytocics in an attempt to correct the ineficiency of the uterus (O'Driscoll et ai., 1984; 

Thomton and Lilford, 1994), which rnay increase the incidence of analgesia use and 

uterine hyperstimulation (Thomton and Lilford). Mothers' confidence in their caregivers 

may be undermined, their self-confidence eroded, and the perception of their birth 



experience negatively afYected when an incorrect labour diagnosis is arnended (O'Driscoll 

et al., 1984, Simkin, 1996). 

Three of the components of the Active Management of Labour protocol (O'Driscoll 

et al., 1984) have been the subjects of Cochrane Reviews ["Support from caregivers 

during childbirth", "Arnniotomy to shorten spontaneous labour", and "Early oxytocin to 

shorten labour"]. The question of whether the accurate diagnosis of active labour has been 

adequately evaiuated, however, remains unresolved. The hypothesis of this review is that 

application of specific criteria for diagnosing active labour benefits those women 

presenting for labour assessment. Delayed admission to a labour ward for women not yet 

in active labour may result in a reduced incidence of the above-mentioned consequences 

for those erroneously admitted for active labour care. The aim of this review is to 

determine if there is evidence to support the adoption and universal application by 

caregivers of such criteria. A related review focuses on the effectiveness of teaching 

pregnant women a set of criteria for self-diagnosis of active labour. 

Objectives 

To assess the effectiveness of the use by caregivers of specific criteria for diagnosis 

of active labour in temi pregnancy. The main outcornes of interest are: 

rates of Caesarean section for dystocia, 
rates of other intrapartum complications, 

a use of oxytocics, analgesics, and other intrapartum interventions, 
rnothers' evaluations of their birth experiences and care provided, 
rates of hospital discharge diagnoses of "not in labour" or "false labour", 
rates of out-of-hospital emergencies (e.g. unplanned outsf-hospital births), 
admission rates to special care baby unitheonad intensive care unit. 



Material s and Methods 

Criteria for Considering Studies for This Review 

Twes of studies. 

Randomised controlled triais comparing caregivers' application of strict diagnostic 

criteria for active labour versus routine practice; violations of allocated management not 

sufficient to materially affect outcomes; missing data insufficient to materially affect the 

cornparison. 

Twes of participants. 

Ali pregnant women at terni gestation. 

Tvpes of interventions. 

Application by caregivers of specific criteria for diagnosing active labour in an 

obstetrical assessrnent setting, in order to help decision-making regarding the provision of 

labour care. 

Types of outcome measures. 

The main outcomes of interest were: rates of Caesarean section; rates of other 

intrapartum interventions; intrapartum complications; labour augmentation rates; degree of 

patient satisfaction; rates of hospital discharge diagnoses such as "not in labour" and "fdse 

labour;" rates of out-of-hospital emergencies; and neonatal outcornes, including admission 

rates to neonatal intensive care. 



Search Strateav for Identification of Studies 

This review has drawn on the search sûategy developed for the Pregnancy and 

Childbirth ûroup as a whole. 

Relevant trials were identified in the Group's Specialised Register of Controlled 

Trials and the Cochrane Controlled Trials Register. A manual search of the Group's 

identified resources was conducted for the year immediately preceding the date of the 

most recent substantive amendment in the attempt to capture ail relevant materials. See 

Review Group's details for more information. 

Combinations of search tenns used in the manual search and that of the Cochrane 

Controlled Trials Register for this review included the fol lowing: 

labour and education 
labour and recognise 
labour and onset 
labour and active 
triage 
labour and diagnosis 
labour and false 
labour and caregivers 
labour and nurse 
birth and education 
labour or pregnancy 
childbirîh 

Methods of the Review 

The reviewers independently selected and assessed the single trial resulting fiom 

the search. Narnes of authors, related institutions, joumals of publication, and study results 

were known by the reviewers when inclusion criteria were applied. Trials under 

consideration were evaluated for methodological quality and appropriateness for inclusion, 



regardless of results, using standard Cochrane criteria. No identified trials were excluded 

from this review. Included trial data were processed as described in: Mulrow CD, Oxrnan 

AD (eds.), Cochrane Collaboration Handbook [updated 1 March 19971. In: The Cochrane 

Library [database on disk and CD-ROM]. The Cochrane Collaboration. Oxford: Update 

Software; 19969. Updated quarterly. 

Descri~tion of Studies 

See Characteristics of Included Studies. 

Only one trial met the inclusion criteria. The single trial included in this review 

compared an Early Labour Assessrnent Program with standard care for the diagnosis of 

active labour. 

Methodoloaicd Oualitv of Jncluded Studies 

The single included trial (McNiven 1998) is of excellent quality. Randomisation 

methods were clear and adequately controlled. Only one randomised patient was lost to 

follow-up. There is some performance bias noted as some controls (1 6.3%) were 

discharged undelivered following direct admission, in cornparison to 18.6% of the 

experimental group. This, however, may be amibutable to the routine care to which the 

control group was randomised. 

Results 

Women who had experienced Early Labour Assessrnent were less likely to receive 

intraparhim oxytocics (OR = 0.44; 95% CI. 0.24,0.80)and analgesia (OR = 0.3 1; CI. 



1.26,7.13), and reported higher levels of control during labour and birth. No other 

statistically significant results were found. 

Discussion 

The one trial in this review demonstrated some positive effects of irnplementing the 

use by caregivers of specific criteria for diagnosis of active labour in terni pregnancy. The 

use of stict criteria for the diagnosis of active labour may prevent the misdiagnosis of 

dystocia in latent phase labour and thereby prevent unnecessary, and potential ly ri sky, 

interventions, including Caesarean delivery. Limitations of this study include the small 

sample size and the unavoidable fact that participants and their caregivers were unblinded 

to their study group assignment (they either received initial care in an early labour 

assessrnent area or were sent directly to the labour ward). The t d  had insuficient power 

to test the effects of the intervention on rates of Caesarean delivery, unplanned out-of- 

hospital birth, or other important materna1 and neonatal outcomes. A larger multi-centre 

ûial would help to determine the benefits and risks of this intervention. 

Conclusions 

Im~lications for Practice 

Because only 209 women in a single Canadian centre have been studied, there are 

no implications for changes to existing practices. 

Implications for Research 

Although some positive outcomes were associated with the use by caregivers of 

specific diagnostic criteria for active labour, a multi-centre randomised controlled trial is 

necessary to determine the risks and benefits of the same or a similar intervention. 



Participants should be of sufficient number to dlow for the determination of clinically 

important outcornes, such as the effect on Caesarean section rates, neonatal well-being, 

rates of intrapamim interventions, and women's evaluations of their care. Potential risks 

should also be evaluated. These include unplanned out-of-hospitai births and the 

potentially harmful effects of withholding caregiver support and attention to women in 

early or latent phase labour. 
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Antenatal Education for Self-Diaposis of the Onset of Active Labour in Term Pregnancy 

Abstract 

Objective 

To assess the effectiveness of teaching pregnant women specific cnteria for self- 

diagnosis of active labour onset in terrn pregnancy. 

Search S tratem 

The register of clinicd trials rnaintained and updated by the Cochrane Pregnancy and 

Childbirth Group and the Cochrane Controlled Trials Register. 

Selection Criteria 

AI1 randomised controlled trials have been considered, which compare a structured 

antenatal education intervention for the identification of syrnptoms for self-diagnosis of active 

labour, with usual care in whatever way usual care is defined in the setting. 

Data Collection and Andvsis 

Performed by the authors from published articles. 

Main Results 

The single included trial demonstrated that a specific antenatal education program was 

effective in reducing the mean number of visits to the labour suite before the onset of active 

labour. It is unclear, however, whether this intervention resulted in fewer women being sent 

home because they were not in labour. 



Conclusions 

It is unclear from the available evidence whether women would benefit from leaming 

a specific set of critena for self-diagnosis of active labour. 

Background 

Timely diagnosis of progressive labour is problematic for caregivers and expectant 

wornen. The erroneous diagnosis of active labour rnay lead to a subsequent diagnosis of 

labour dystocia, the treatments for which are associated with risks for a mother and her infant 

(Thomton and Lilford, 1994; Fraser, Krauss, Brisson-Carrol, Thomton, and Breart, 1995). 

Mothers' confidence in their caregivers rnay be undermined and perceptions of the birth 

expenence negatively affected when an incorrect labour diagnosis is arnended (Simkin, 1996). 

There rnay be additional financiai burdens placed on facilities who assess women's labour 

status over multiple visits. These potential costs to women, their infants, and to health care 

rnay be avoided if admission to hospital for labour care occurs when active labour is 

established (Crowther et al., 1989). 

Antenatal education of women and their families rnay be a means of imparting 

information to recognise active labour. This may, in hm, reduce the number of erroneous 

labour diagnoses by enabling women to remain out of hospital until active labour is likely to 

have become established. A multitude of educational resources have been developed for 

pregnant women. Commonly it is physicians, midwives or antenatal educators who provide 

information on the recognition of labour onset. 

A specific program designed to teach women to recognise active labour rnay be 

beneficial to thern, through potentiaiiy decreasing the incidence of early admission to hospital, 



increasing women's confidence, and decreasing their anxiety. The aim of this review is to 

determine the effects of teaching pregnant women a specific set of cnteria for diagnosing the 

onset of active labour. A related review focuses on the effectiveness of the application of strict 

criteria for labour diagnosis by caregivers [Caregivers' Use of Strict Criteria for the Diagnosis 

of Active Labour in Term Pregnancy]. 

Obiectives 

To assess the effectiveness of teaching pregnant women specific criteria for self- 

diagnosis of active labour onset in term pregnancy. The main outcomes of interest are: 

Caesarean section rate, 
admissions to labour wards or visits to labour assessrnent units, 
use of oxytocics, analgesics, and other intraparturn interventions, 
mothers' evaluations of their birth expenences, 
rates of hospital discharge diagnoses of "not in labour" or "false labour" 
rates of out-of-hospital emergencies (e.g. unplanned out-of-hospital births), 
admission rates to special care baby unitheonatal intensive care unit. 

Materials and Methods 

Criteria for Considerina Studies for This Review 

Tvpes of studies. 

Randomised controlled trials which compared a stnichired antenatal education 

intervention for the identification of syrnptorns for self-diagnosis of active labour, with 

standard care in whatever way standard care was defined in the setting; violations of allocated 

management not sufficient to matenally affect outcomes; missing data insufficient to 

matenally affect the cornparison. 



Twes of participants. 

Al1 pregnant women. 

Twes of interventions. 

Any antenatal education prograrns specifically airned at the identification of symptorns 

leading to self-diagnosis of active labour. 

Twes of outcorne measures. 

The main outcomes of interest were: rates of Caesarean section; rates of other 

intrapartum interventions; intrapartum complications; labour augmentation rates; degree of 

patient satisfaction; rates of hospital discharge diagnoses such as "not in labour" and "false 

labour"; rates of out-of-hospital emergencies; and neonatal outcomes, including admission 

rates to neonatal intensive care. 

Search Stratem for Identification of Studies 

This review has drawn on the search strategy developed for the Pregnancy and 

Childbirth Group as a whole. 

Relevant trials were identified in the Group's Specialised Register of Controlled Trials 

and in the Cochrane Controlled Trials Register. A manual search of the Group's identified 

resources was conducted for the year irnrnediately preceding the date of the most recent 

substantive amendment in the attempt to capture dl relevant materials. See Review Group's 

details for more information. 

Combinations of search terms used in the manual search and that of the Cochrane 

Controlled Trials Register for this review included the following: 

labour and education 



labour and recognise 
labour and onset 
labour and active 
triage 
labour and diagnosis 
labour and fdse 
labour and caregivers 
labour and nurse 
birth and education 
labour or pregnancy 
antenatal ciasses 
prenatal classes 
admission instructions 
hospilal admission 
admission criteria 
physician and education 

Methods of the Review 

The reviewers independently selected and assessed the single trial resulting from the 

search. Narnes of authors, related institutions, joumals of publication, and study results were 

known by the reviewers when inclusion critena were applied. 

Trials under consideration were evaluated for methodological quality and 

appropriateness for inclusion, regardless of results and conclusions, using standard Cochrane 

criteria. No identified trials were excluded fiom this review. Included trial data were 

processed as described in: Mulrow CD, Oman AD (eds.), Cochrane Collaboration 

Handbook [updated 1 March 19971. In: The Cochrane Library [database on disk and CD- 

ROM]. The Cochrane Collaboration. Oxford: Update Software; 1996-. Updated quarterly. 

Description of Studies 

See Characteristics of Included Studies. 



Only one trial met the inclusion criteria The trial compared a structured antenatal 

education intervention for the identification of symptoms for self-diagnosis of active labour, 

with no specific education, in an urban community hospital in the United States. Study 

participants were predominantly low-income single African-Amencan women. 

Methodological Oualitv of Included Studies 

In the single trial included in this review, the method of randomisation is unclear and 

15% of the sample was lost to follow-up. 

Results 

The study by Bonovich (1 990) demonstrated that a specific antenatal education 

program was effective in reducing the mean number of visits to the labour suite before the 

onset of active labour (WMD = -0.290,95% CI -0.0469, -0.1 1 1). 

Discussion 

The method of randomisation is unclear in the single trial included in this review, and 

so results must be considered with some caution. Attempts to contact the principal 

investigator for the purposes of clarification thus far have been unsuccessfùl. 

This type of outcome measurement reporting is of limited clinical value. There is no 

conclusive evidence of benefit for teaching women a specific antenatal education program for 

self-diagnosis of active labour at present. Additionally, there is limited generalisability of 

results as the women participating were primarily single, low-income, urban African- 

Americans, in one hospital-based chic  in the US. 



Conclusions 

Im~lications for Practice 

No implications for practice are warranted in light of the small amount of available 

evidence. 

Im~lications for Research 

Most women receive some instruction or advice regarding the signs and symptoms of 

labour. Whether women would benefit fiom learning a specific set of ctitetia for self- 

diagnosis of active labour remains unclear. It is questionable whether the potential risks and 

benefits of a stmctured educational program are of sufficient importance to warrant a large 

clinical trial. 
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CHAPTER 3 

Conclusions 

Through the pooling of results a systematic review serves to increase the power of 

smaller studies and of those in which a treatrnent effect was not statistically significant 

(Mulrow, 1994). Unfortunately each of the systematic reviews in this theses contained only 

one study. Even when a study is of excellent methodological quality, as is the work of 

McNiven (1 996). caution must be exercised in making inferences based on a single relatively 

small trial. A well-designed smail study exhibiting favourable results may serve as a starting 

point for further research. Certainly when a trial's method and outcome measurements are of 

questionable value, as in the case of Bonovich's (1990) work, one cannot draw meaningful 

conclusions. Nonetheless, some inferences may be made fiom the available data, and 

implications for practice and research suggested. 

McNiven (1 996) demonstrated in her study of caregivers' use of specific diagnostic 

criteria for active labour that wornen in the experimental group were less likely to receive 

intrapartum oxytocics, and were less likely to undergo Caesarean section for labour dystocia. 

Women also reported higher levels of control when they were assessed pnor to admission to 

the labour and delivery unit. The design served to eliminate or minimise potential sources of 

bias, and outcome measures were clinicdly relevant regardless of the fact that many did not 

achieve statistical significance, probably because of insuficient power. Despite the relatively 

srnall study size (n=209), this study serves to illustrate potential benefits of having caregivers 

employ strict diagnostic criteria for the onset of active labour. A large multi-centre 



randomised controlled trial would serve to provide more conclusive evidence of the potential 

benefits and risks of such an intervention. 

McNiven (1996) offers two alternative theoretical explmations for the results of her 

study, apart from the research intervention. These include the iatrogenic effects of 

hospitalisation in early labour and the use of epidural analgesia. It has been demonstrated that 

the birth environment effects psychological and physiological variables (Lederman, 

Lederrnan, Work, & McCann, 198 l),  and it is thought that the latent phase of labour in 

particular is sensitive to environmental factors (Angelini, 1986). Hodnett (1 989), investigated 

the effects of tbeir birth environments on childbirth outcomes for a group of 160 women. 

Those who gave birth at home reported significantly higher levels of control than did those 

who had hospital births. Although Hodnett did not focus specificaily on the latent phase of 

labour, her findings support the notion that the hospital environment can negatively afïect 

women's perception of control, anxiety and physiologicai outcomes of labour such as duration 

and fetal heart rate patterns (Hodnett, 1989; Lederman et ai., 1985). The experience of pain 

combined with anxiety cm stimulate hormonal, vascular and other physiological syrnptoms 

which may account for unexplained abnormal labour patterns (Lederman et al.). Admission to 

hospital in early labour, as occurred with the women in the control group, may have increased 

matemal anxiety and distress-related thoughts (McNiven). This type of response may explain 

the differences in outcome measurements for each group. 

McNiven (1996) also cites the more prevalent use of epidural analgesia by women in 

the control group as a potential factor in explaining the observed differences in Caesarean 



section rates, duration of labour and use of oxytocin for labour augmentation. There would 

appear to be an efXect of anaigesia on latent labour that prolongs this phase (Berg & Raybum, 

1992), possibly through the relaxation of pelvic floor muscles which subsequently affects the 

dynamics of labour (Howell, 1994). Howell conducted a meta-analysis of 1 O randomised 

controlled trials of varying methodological quality to compare epidural versus non-epidural 

anaigesia in labour. It was found that epidural use was associated with increased duration of 

the first stage of labour, increased need for oxytocin, a doubling of the incidence of fetal 

malposition, a four-fold increase in the use of instrumental delivery as well as the increased 

need for Caesarean section for failure to progress. While epidurai use in early labour may help 

to explain group differences in McNiven's trial, it is difficult to make causal inferences based 

on the use of epidural analgesia in labour due to the many factors involved in the use of any of 

the interventions. 

Bonovich's (1 990) study examined the effects of teaching a specific set of diagnostic 

criteria for the onset of active labour to pregnant women on whether or not women were sent 

home undelivered. The report of this study does not clearly state the method of group 

assignment. The single outcome measurement is described as a decreased mean number of 

visits to the labour suite in the experimental group before the onset of labour, or discharges 

undelivered. This method of reporting makes it dificult to conclude whether the intervention 

produced the desired effect, as it is unclear whether fewer women were discharged 

undelivered. These results suggest that this teaching strategy was effective; however it is not 

possible to conclude this based on the available evidence. Considering that the majority of 

women receive some fom of instruction on labour recognition from care providers and other 



sources of such information, it may be futile to attempt to isolate the effects of a specific 

curriculum when the results may not be clinicdly important. It 1s arguable whether this type of 

intervention warrants further investigation. 

A principal objective of Bonovich's (1991) study was to see whether a low-cost 

nursing intervention could decrease overall the tirne required by labour and delivery unit staff 

to complete a routine procedure, througb discouraging repeat labour assessment visits. She 

states that the rationde for this investigation was the considerable hospital operational costs 

for repeat assessments, in addition to having the attention of caregiven diverted from those 

women in active labour, giving birth, and recovering from the birth experience. Despite this 

motivation, the effect on operational costs was not an outcome measurement. It is clear that 

no consideration was given to the potential needs for support and encouragement for women 

not yet in active labour, and it was intimated that actively labouring women are more in need 

of and desenhg of care. 

Many hospital-based obstetncal units now have labour assessment areas wherein 

women are seen prior to admission for active labour care. This has occurred despite the lack 

of clear evidence to support their use, and that the benefits and risks associated with such 

areas are uncertain. It may be assumed that many of these units are not designed to provide 

women with any considerable amount of supportive care if they are deemed to not be in active 

labour. The issue, then, becomes not only women should be kept out of hospital to avoid 

potentially unnecessary and ris@ interventions, but also what is it that motivates them to 

present for labour assessment apart fiom uterine contractions. Simply meeting specific labour 



cntena would appear to be insufficient to determine the care needs of a potentially labouring 

woman. 

Both the work of McNiven( 1996) and of Bonovich(l990) explore potential means by 

which admission for labour care may be delayed until true progressive labour is established. 

McNiven provided some support, encouragement, and advice for the women in the study 

group who did not qualify for admission and active labour care. Admission of a woman to an 

obstetrical ward for active labour care carries with it an implicit understanding that her labour 

will progress, and that non-progression, despite whether labour is tnily established, is typically 

treated with any variety of interventions. The needs of women who have not yet met a set of 

criteria by which active labour is diagnosed are not well-documented and would appear to 

have been largely ignored. 

Teaching women and reviewing with their caregivers specific criteria by which active 

labour is diagnosed are complementary interventions and would appear to offer some benefit 

to women, through enabling thern to avoid potentially unnecessary and risky interventions. It 

is not possible to conclude that there are potential harrnful effects of applying such criteria, 

based on the available evidence. These types of outcornes have not been considered and 

evaluated. It is suggested that future research efforts should include a means of describing 

what are the needs of women in early labour, and how best to meet them. Given the apparent 

proliferation of labour assessrnent units, the findings of this type of research could lend 

credence to their existence and benefit women who are deerned to not be in labour. 

A benefit to conducting a systematic review is that the method, when strictly applied, 

enables the reviewer to envision a complete picture of the chosen research area, and to fully 



cornprehend the depth and breadth of research that has been conducted. Through this 

systematic process the tnie findings and the gaps in the available literature become evident, 

and the detemination of outstanding practice and research issues is facilitated. A systematic 

review in this instance may be used as a catalyst for further research. 

A limitation of conducting a systematic review lies with the research literature itself. 

Even the most well-formulated question cannot be answered without good scientific data. 

Evidence may be of such poor or questionable methodological qudity so as to render it 

useless to the process of answering the review question. If the research is non-existent, the 

reviewer is left with the original question, which may itself become the basis for scientific 

investigation. In this instance, a systematic review may serve as a blueprint upon which 

iùrther research may be based. 
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APPENDICES 



Appendix A: 

General Review Method and Search Strategy for the Cochrane Pregnancy and 
Childbirth Group's Specialised Registry of Controlled Trials 



1. INTRODUCTION 

Healthcare providers, consumers, researchers, and policy makers are inundated with 
unmanageable amounts of information. We need systematic reviews to efficiently 
integrate valid information and provide a basis for rational decision making (1 88). 
Systematic reviews establish where the effects of healthcare are consistent and 
research results c m  be applied across populations, settings, and differences in 
treatment (0.g. dose); and where effeds may Vary significantly. The use of explicit, 
systematic methods in reviews limits bias (systematic errors) and reduces random 
errors (simple mistakes), thus providing more reliable results upon which to draw 
conclusions and make decisions (103, 233). Meta-analysis, the use of statistical 
methods to summarise the results of independent studies, can provide more precise 
estimates of the effects of healthcare than those derived from the individual studies 
included in a review (335, 177, 70, 439). 

Wider recognition of the key role of reviews in synthesising and disseminating the 
results of research has prompted people to wnsider the validity of reviews. In the 
1970s and early 1980s, psychologists and social scientists drew attention to the 
systematic steps needed to minimise bias and random mors in reviews of research 
{43, 24, 440, 37, 441 ). It was not until the late 1980s that people drew attention to the 
poor scientific quality of healthcare review articles (1 89, 197, 361}. However, 
recognition of the need for systematic reviews of healthcare has grown rapidly and 
continues to grow, as reflected by the number of articles about review methods {442), 
the number of systematic reviews published in healthcare journals (4431, and the rapid 
growth of the Cochrane Collaboration (444). 
Recognition of the importance of systematic reviews has also stirnulated a growing 
number of empirical studies of the methods used in reviews (445). 

This Handbook builds on the work of a large number of people, including those 
represented in the Cochrane Review Methodology Database (442}, input from 
Cochrane Methods Working Groups {444), practical experience and feedback from 
Collaborative Review Groups (444) which have taken on the daunting task of 
systematically reviewing the effects of healthcare within their areas of interest, and 
Cochrane Centres {444} which provide training for reviewers. Whenever possible 
rewrnmendations made here are based on empirical evidence and advice from 
Cochrane Methods Working Groups. 

Our aim is to help reviewers make good decisions about the methods they use relative 
to the specific healthcare problems that they address, rather than dictate arbitrary 
standards. The guidelines provided here are intended to help reviewers to be 
systematic and explicit (not mechanistic!) about the questions they pose and how they 
derive answers to those questions. These guidelines are not a substitute for good 
judgment. 



The Cochrane Collaboration and the Handbook focus particularly on systematic 
reviews of randornised controlled trials (RCTs) because they are likely to provide more 
reiiable information than other sources of evidence on the differential effects of 
alternative fonns of healthcare. Systematic reviews of other types of evidence can also 
help those wanting to make better decisions about healthcare, particularly foms of care 
where RCTs have not been done and may not be possible or appropriate. The basic 
principles of reviewing research are the same, whatever type of evidence is being 
reviewed. Although we focus mainly on systematic reviews of RCTs we address issues 
specific to reviewing other types of evidence when this is relevant. 

Cochrane Reviews have a standard format that we describe in the next section (section 
2). Those preparing a review should begin by developing a protocol (Section 3). The 
seven succeeding sections are organised according to the steps of preparing and 
rnaintaining a systematic review: 

Fomulating the problem 
0 Locating and selecting studies 
0 Critical appraisal of studies 
a Collecting data 
a Analysing and presenting results 

lnterpret ing results 
lmproving and updating reviews 

In the last section we take up specific issues about using individual patient data in 
reviews. 



10.6 Using rigorous review methods 

It is neither feasible nor desirable to dictate the decisions that a reviewer should take. 
These will Vary from review to review depending on the topic, the nature of the 
available evidence and the resources available to the reviewer. however, in general, 
the validity of Cochrane Reviews is ensured by: 

Searching as thoroughly as possible for studies meeting the inclusion criteria of a 
review, relying as rnuch as possible on centralised efforts to assist with this and 
ensure the thoroughness and efficiency with which RCTs are identified 
Use of explicit criteria for selecting trials for inclusion in a review and for assessing 
the quality of included trials 
Application of these criteria by more than one reviewer where appropriate and 
feasible, to ensure the reproducibility of the judgments that are made 
Ongoing efforts to collect missing information that might contribute importantly to a 
review, to the extent possible depending on the availability of resources and data 
Collection of individual patient data from trialists where appropriate and feasible, to 
the extent possible depending on the availability of resources and data 
Use of appropriate statistical techniques, where appropriate, to synthesize results 
Use of sensitivity analyses to test the robustness of the results of a review relative to 
any judgments or assumptions 
Cautious use of subgroup analyses and avoidance of over-interpretation of any sub- 
group analyses that are undertaken 
Carefully drawn conclusions, including implications for practice and future research, 
based on cautious interpretation of results - taking into account the limitations of the 
review and variabiiity in the values and conditions of those making decisions 
Full reporting of the materials and methods used in undertaking the review 

Just as it is possible to update Cochrane Reviews in the light of new evidence, it is 
possible to improve upon the methods. Moreover, because the methods are explicitly 
reported in Cochrane Reviews, users can judge for themselves the validity of the 
results of a review. 



Search strategy for specialised register 
THE COCHRANE PREGNANCY AND CHILDBIRTH GROUP'S SPECIALISED 
REGISTER OF CONTROLLED TRIALS 

1. INTRODUCTION 

The editorial team of the Cochrane Pregnancy and Childbirth Group assembles, 
maintains and administers centrally a specialised register of wntrolled trials as a 
service to the 86 reviewers who are members of the Group. The basis for the register 
was estabfished between 1978 and 1985 with the creation of the Oxford Database of 
Perinatal Trials (ODPT). The development and features of ODPT have been described 
in a series of reports published over the past 15 years (see references, below). 

The specialised register created to assist members of the Cochrane Pregnancy and 
Childbirth Group currently wntains more than 7000 records referring to wrnpleted or 
ongoing trials, with an annual accnial rate of about 300 new records. Reports are 
identified by the formal search methods described below, or by informal diswvery. 

On the basis of the health topic(s) andlor fon(s) of care covered, every record in the 
register has been assigned by the editorial team to one or more reviewers in the 
Cochrane Group, according to the agreed spheres of responsibility of each. 

2. ELlGlBlLlTY CRITERIA 

TOPlC SCOPE: Controlled trials wmparing alternative foms of care used either during 
pregnancy (but not to terminate early pregnancy), or within 28 days of delivery. 

STUDY DESIGN: A controlled trial has been defined as a trial involving humans in 
which allocation to the intervention has either been at random, or by some quasi- 
random method, such as by altemation, or on the basis of the case record number or 
date of birth. 

These criteria have been applied fairly liberally to avoid excluding potentially useful 
studies involving concurrent wmparisons of alternative policies. In other words, the 
register includes reports which, if necessary, can subsequently be rejected as 
methodologically inadequate by a member of the Group preparing a systematic review. 

3. SEARCH FOR ELlGlBLE CONTROLLED TRIALS 

(i) Electronic search of bibliographie databases 

The National Library of Medicine MEDLINE database has been searched back to 1966, 
and is updated quarterly. The method of access and search strategy have been 
adjusted from time to time. The wrrent search strategy, using SilverPlatter MEDLINE, 
is as follows: 



1 RANDOMIZED-CONTROLLED TRIAL in PT 
2 RANDOMIZED-CONTROLLED-TRIALS 
3 RANOOM-ALLOCATION 
4 DOUBLE-8LIND-METHOD 
5 SINGLE-BLIND-METHOD 
6 CLINICAL-TRIAL in PT 
7 explode CLINICAL-TRIALS 
8 (clin* near trial*) in TI 
9 (clin* near trial*) in AB 
10 (singl* or double or trebl' or tripl') near (blinde or mask*) 
1 1 (#1 O in TI) or (#IO in AB) 
12 PLACEBOS 
13 placebo* in TI 
14 placebo* in AB 
15 random* in Tl 
16 random* in AB 
17 RESEARCH-DESIGN 
18#1 or#2or#3or#4or#5or#6or#7or#8or#9or#11 or#12 or#?3or#14or 
#15 0 r# l6  o r # V  
19 explode FETUÇ 
20 explode INFANT-NEWBORN 
21 explode PREGNANCY 
22 #t 9 or #20 or #21 
23 # l8  and #22 
24 TG=ANIMAL not (TG=HUMAN and TG=ANIMAL) 
25 #23 not #24 
26 PT=CONTROLLED-CLINICAL-TRIAL 
27 #18 or #26 
28#27and#22 
29 #28 not #24 

This search strategy was devised by Carol Lefebvre of the UK Cochrane Centre. 

(ii) Handsearch of joumals 

A systematic journal handsearch (for perinatal trials only) of the joumals listed below 
has been carried out and rnaintained from the initial date of publication of each journal, 
or fmn 1950, whichever was the earlier. Maintenance of the search of some joumals 
(mainly paediatric and anaesthetic) was discontinued with the registration of other 
Cochrane entities during 1993 where commitments were made by others to search for 
trials on behalf of the Cochrane Collaboration. 
Because of the history of the Pregnancy and Childbirth Group and, in particular, to 
rnaintain their published reviews, several joumals continued to be search by the Group 



for perinatal trials only. The maintenance of several other joumals ceased at the end of 
1996 * because of the advances made by the Trials Register Development Group to 
facilitate the speedier notification of trial reports to Cochrane Groups. The Pregnancy 
and ChildbiN Group is now aiming to concentrate their handsearching efforts on the 
searching of joumals that are core to their scope on behalf of the Cochrane 
Collaboration as a whole. This also includes retrospective searching. 

Acta Anaesthesiol Scand (and supplements): From 1 st issue and continuing 
Acta Obstet Gynecol Sand (and supplements): From 1950 and continuing 
Acta Paediatr Scand? From 1 st issue through 1993 
Am J Clin Nutr: From 1 st issue and wntinuing 
Am J Dis Child*: From 1950 through 1 993 
Am J Obstet Gynecol: From 1950 and wntinuing 
Anaesth lntens Care: From 1 st issue and continuing 
Anaesthesia: From 1950 and continuing 
Anesth Analg: From 1 st issue and continuing 
Anesthesiology: From 1950 and continuing 
Arch Dis Child': From 1950 through 1 993 
Aust NZ J Obstet Gynaecol: From 1st issue and continuing 
Birth: From 1 st issue and wntinuing 
BMJ*: From 1950 through 1996 
Br J Anaesth: From 1950 and continuing 
Br J Obstet Gynaecol: From 1 st issue and continuing 
Can J Anaesth: From 1 st issue and continuing 
Can Med Assoc J*: From 1950 and continuing 
Clin Pharmacol Ther: From 1 st issue and continuing 
Curr Med Res Opin*: From 1 st issue through 1993 
Dev Med Child Neurol*: From 1 st issue through 1993 
Early Hum Dev*: From 1 st issue through 1993 
Eur J Obstet Gynecol Reprod Biol: From 1st issue and continuing 
Geburtshilfe Frauenheilkd: From 1950 and wntinuing 
Gynecol Obstet Invest: From 1st issue and wntinuing 
Int J Gynaecol Obstet (and supplements): From 1 st issue and continuing 
Int J Obstet Anesthesia: From October 1994 to October 1995 
JAMA": Frorn 1 st issue through 1996 
J Am Coll Surg: From 1950 and wntinuing 
J Gynecol Obstet Biol Reprod (Paris): From 1st issue and continuing 
J Int Med Res*: From 1 st issue through 1993 
J Nurs Midw: F rom 1 st issue and wntinuing 
J Obstet Gynaecol: From 1 st issue and continuing 
JOGN Nun*: From 1 st issue through 1993 
J Pediatr*: From 1950 through 1993 
J Pediatr Gastroenterol Nutr. From 1 st issue through 1893 
J Perinat Med: Frorn 1 st issue and continuing 
J Reprod Med: Rom 1 st issue and continuing 



Lancet-: From 1950 through 1996 
Med J Aust: From 1950 and continuing 
Midwifery: From 1 st issue and wntinuing 
N Engl J Med? From 1950 through 1996 
Nurse Res? From 1 st issue through 1993 
NZ Med J*: Frorn 1 950 through 1 996 
Obstet Gynecol: From 1st issue and continuing 
Pediatr Res*: From 1 st issue through 1993 
Pediatrics? From 1950 through 1993 
Practitioner: From 1950 and wntinuing 
Prostaglandins*: From 1st issue through 1993 
Reg Anesth: From 1 st issue and continuing 
S Afr J Obstet Gynaecol*: From 1 st issue through 1993 
S Afr Med J*: From 1950 through 1993 
Surg Gynecol Obstet*: From 1950 through 1993 
Ugeskr Laeger*: From 1950 through 1 993 
Z Geburtshilfe Perinatol: From 1 st issue and continuing 
Zentralbl Gynakol: From 1950 and continuing 

(iii) Handsearch of conference proceedings 

American Coltege of  Obstetricians and Gynecologists' Annual Meeting: 36th, 37th, 
39th, 40th, 41st 
Argentinian Congress of Perinatology: 3rd 
Australian Perinatal Society: 14th 
Birth Conference: 1st) 2nd, 3rd, 4th, 5th, 6th, 7th, 8th, 9th 
British Congress of Obstetrics and Gynaecology: 23rd, 25th, 26th, 27th 
British Paediatric Association Annual Meeting: 1 4th, 1 Sth, 27th, 60th, 61 st, 62nd, 
63rd, 65th 
European Congress of Allied Specialists in Matemal and Neonatal Care: 4th 
European Congress of Obstetrical Anaesthesia and Analgesia: 1 st 
European Congress of Perinatal Medicine: 5th, 6th, 8th, 10th. 1 1 th, 12th, 14th, 
15th 
European Congress on Prostaglandins in Reproduction: 1 st, 2nd 
European Congress on Ultrasound in Medicine and Biology: 6th 
Federation of the Asia-Oceania Perinatal Societies' Congress: 6th, 9th 
lntemational Confederation of Midwives Triennial Congress: 24th 
lntemational Congress on Psychosomatic Medicine in Obstetfics and 
Gynaecology: 3rd, 5th 
lntemational Society for the Study of Hypertension in Pregnancy (IISHP) European 
Branch: 1 st, 5th, 6th 
Priorities in Perinatal Care in South Africa: 4th, 7th, 1 Oth, 1 1 th, 14th, 15th 
Society of Obstetricians and Gynaecologists of Canada Annual Meeting: 49th 
Society of Perinatal Obstetricians' (USA) Annual Meeting: 3rd' 6th, 7th, 8th, 9th, 



10th 
Society for Gynecologic Investigation (USA) Annual Program: 31 st, 34th, 37th, 
39th, 40th 
World Congress of Parinatal Medicine: 1 st, 2nd 
World Congress of Gynewlogy and Obstetrics: 1 1 th, 1 Zth, 13th, 14th 
World Congress of Hypertension in Pregnancy: 7th, 8th, 9th, 10th 

(iv) Surveys to identify unpublished and ongoing trials 

During the second half of 1986 and early 1987, letten were sent to approximately 
42,000 obstetricians and pediatricians in 18 countries in an attempt to identify 
unpublished controlled trials in perinatal medicine. The countries included in the survey 
were selected because they had generated more than 90% of the published reports of 
wntrolled trials in the Oxford Database of Perinatal Trials. This resulted in the 
notification of 395 unpublished randomized trials. Only 18 of the trials had been 
wmpleted more than 2 years before the survey, a period during which at hast 2300 
reports of perinatal trials had been published. Of the 395 unpublished trials, 125 had 
ceased recniitrnent within the 2 years prior to the survey, 193 were actively recruiting at 
the time of the survey, and 59 were about to begin recniitrnent. 

In 1991, prompted by the disappointing response to the earlier sunrey of individuals in 
an attempt to obtain information about unpublished and ongoing trials, a further, more 
focussed survey was conducted of clinical and academic institutions and funding 
agencies in the United Kingdom and North America to assess the feasibility of 
voluntary registration of trials. The experience gained in this and the earlier survey 
suggested that publication bias wuld not be addressed successfully by atternpts to 
obtain information about unpublished trials retrospectively. This has led members of 
the Cochrane Pregnancy and Childbirth Group to support calls for prospective 
registration of trials, at inception. 



Appendix B: 

Critical Appraisal of Studies. From: The Cochrane Collaboration Handbook 
(Version 4.0, Chapter Six) 



Critical appraisal of individual studies that are sumrnarised in systematic reviews is 
necessary to limit bias in conducting the systematic review, gain insight into potential 
comparisons, and guide interpretation of findings. Parameters that warrant appraisal 
are those related to applicability of findings, validity of individual studies, and certain 
design characteristics that affect interpretation of results. Applicability, also calied 
extemal validity or generalisability by some, is related to the definition of the key 
components of well-fomulated questions outlined in section 4. Specifically, whether a 
review's findings are applicable to a particular population, intervention strategy or 
outcume is dependent upon the studies selected for review, and on how the studies as 
well as the reviewers define the people, interventions and outcornes of interest. 

lnterpretation of results is dependent upon the validity of the included studies and other 
characteristics. For example, a review may summarise twenty valid trials that evaluate 
the effects of antiischemic agents on symptoms of chest pain in adults with prior 
myocardial infarction. However, the trials rnay examine different preparations and 
doses of antiischemic agents and rnay have varying durations. These latter issues 
would affect interpretation though they may not be directly relevant to the intemal 
validity of the trials. Examples of what and how to abstract data related to applicability 
and design factors likely to affect the interpretation of findings will be given in the next 
section (section 7). The remainder of this section will focus on critically appraising the 
validity of individual studies included in a systematic review. As most Cochrane 
Reviews fows on randomised trial data, we will concentrate on how to appraise the 
validity of such data. 

6.1 Validity 

In the wntext of a systematic review, the validity of a study is the extent to which its 
design and conduct are likely to prevent systematic errors, or bias (240). An important 
issue that should not be confused with validity is precision. Precision is a measure of 
the likelihood of random errors. It is reflected in the confidence interval around the 
estimate of effect from each study and the weight given to the results of each study 
when an overall estimate of effect or weighted average is derived using meta-analysis. 
More precise results are given more weight. 

Variation in validity c m  explain variation in the results of the studies included in a 
systematic review. More rigorous studies may be more likely to yield results that are 
closer to the 'Yruth". Quantitative analysis of results from trials of variable validity can 
result in 'Yalse positive" conclusions (erroneously concluding an intervention is 
effective) if the less rigorous studies are biased toward overestimating an intervention's 
effediveness. They might also corne to 'Yalse negativett conclusions (erroneously 
concluding no effect) if the less rigorous studies provide less precise or biased 
estimates of an intervention's effect (1 35). 



It is important to systematically complete critical appraisal of al1 studies in a review 
even if there is no variability in either validity or results of the included studies. For 
instance, the results may be consistent among studies but al1 the studies may be 
flawed. In this case, the systematic review's conclusions would not be nearly as strong 
as if a series of rigorous studies yielded consistent results about an intervention's 
effect. 

6.2 Sources of bias in trials of healthcare interventions 

There are four sources of systematic errors in trials of the effeds of healthcare: 
selection bias, performance bias, attrition bias and detection bias (see figure below). 
Unfortunately, we do not have strong empirical evidence of a relationship between trial 
outcomes and specific criteria or sets of criteria used to assess the risk of these biases 
(240, 491). There is, however, a togical basis for suspecting such relationships and 
good reason to assess these four potential biases (81). 

6.3 Selection bias 

One of the most important biases that may distort treatment cornparisons is that which 
can result from the way that cornparison groups are assembled (486). Using an 
appropriate method for preventing foreknowledge of treatment assignment is crucially 
important in trial design. When assessing a potential participant's eligibility for a trial, 
those who are recruiting participants and the participants themselves should remain 
unaware of the next assignrnent in the sequence until after the decision about eligibility 
has been made. Then, after assignment has been revealed, they should not be able to 
alter the assignment or the decision about eligibility. The ideat is for the process to be 
impervious to any influence by the individuals making the allocation. This will be most 
securely achieved if an assignment schedule generated using true randomisation is 
administered by someone who is not responsible for recniiting subjeds, such as 
sorneone based in a central trial office or phamacy. If such central randomisation 
cannot be organised, then other precautions are required to prevent manipulation of 
random assignrnent by those involved in recniitment. 

The process of concealing assignment until treatment has been allocated has 
sometimes been referred to as "randomization blinding" {123). This terni does not 
clearly distinguish concealed allocation from blinding of patients, providers, outcome 
evaluators and analysts and is unsatisfactory for three reasons. First, the reason for 
concealing the assignment schedule is to eliminate seledion bias. In wntrast, blinding 
(used after allocation of treatments) reduces performance and detection biases. 
Second, frorn a practical standpoint, concealing treatment assignment up to the point of 
assignment is always possible, regardless of the study question, but blinding after 
allocation may be impossible, as in trials comparing surgical with medical treatment. 
Third, control of selection bias is relevant to the trial as a whole, and thus to whatever 
outcomes are being compared. In contrast, control of detedion bias is often outcome- 



specific and may be accomplished successfully for some outcornes in a trial but not 
others. Thus, blinding up to allocation and blinding after allocation of treatment are 
addressing different sources of bias, are inherent ly different in their practicabi lity and 
may apply to different parts of a trial. To clearly distinguish these different forms and 
purposes of "blinding", we will refer to the process of concealing assignments as 
allocation concealment and reserve blinding for measures taken to reduce bias after 
treatment bas been assigned. 

Empirical research has shown that Jack of adequate allocation concealment is 
associated with bias (123, 62). Indeed, wncealment has been found to be more 
important in preventing bias than other components of allocation, such as the 
generation of the allocation sequence (e.g., wmputer, randorn number table, 
alternation). Thus, trials can be judged on the reported method of allocation 
concealment. Information should be presented that provides some assurance that 
allocations were not known until the point of allocation, at least. The method for 
assigning participants to treatments should be robust against patient and clinician bias 
and its description should be clear. The following are some approaches that can be 
used to assure adequate concealment schemes. 

a centralised (e.g., group assignment by a central office unaware of subject 
characteristics) or phanacy-controlled randomisation 

a pre-numbered or wded identical containers which are administered serially to 
part ici pants 

on-site cornputer system wmbined with group assignments in a locked 
unreadable computer file that can be accessed only after entering characteristics of 
an enrolled subject 

a sequentially numbered, sealed, opaque envelopes 

Other approaches may include statements that imply an approach similar to ones listed 
above, along with massurance that the person who generated the allocation scheme 
did not administer it. Sorne schemes may be innovative and not fit any of the 
approaches above, but still seem to provide adequate wncealment. 

Approaches to allocation concealment that should be considered clearly inadequate 
include: altemation, case record numbers, dates of birth, day of the week, and any 
allocation procedure that is entirely transparent before assignment, such as an open 
list of random numbers of assignments. When trials do not report any concealment 
approach, adequacy should be wnsidered unclear. Examples include merely stating 
that a list or table was used, only specifying that sealed envelopes were used and 
reporting an apparently adequate concealment scheme in combination with other 
information that leads the reviewer to be suspicious. When reviewers enter studies into 
Review Manager (RevMan) they are required to whether allocation concealment was 



adequate (A), unclear (B), inadequate (C), or that allocation concealment was not used 
(D) as a criterion to assess validity. 

6.4 Performance bias 

Performance bias refers to systematic differences in care provided to cornparison 
groups other than the intenrention of interest. To protect against unintended 
differences in care and placebo effects, those providing and receiving care can be 
"blinded" so that they do not know the group to which the recipients of care have been 
allocated. Some research suggests that such blinding is indeed important in protecting 
against bias (62, 487, 488). Studies have show that contamination (provision of the 
intervention to the control group) and cointervention (provision of unintended additional 
car8 to either cornparison group) can affect study results {489, 490). Furthermore, 
there is evidence that participants who are aware of their assignment status report 
more symptoms, leading to biased results {488). For these reasons, reviewers may 
want to consider the use of " blinding" as a criterion for validity. This can be done with 
the following questions: Were the recipients of care unaware of their assigned 
treatrnent? Were those providing care unaware of the assigned therapy? 

A third question addressing blinding and detection bias is often added: Were persons 
responsible for outcome assessments unaware of the assigned therapy? This 
addresses detection bias, as noted below. 

Blinding is likely to be particularly important in research with subjective outcome 
measures such as pain (62, 487, 488). Reviewers working on topics where blinding is 
likely to be important may want to develop specific criteria for judging the 
appropriateness of the method that was used for binding. In some areas it may be 
desirable to use the same criterion across reviews, in which case a review group might 
want to agree to a standard approach for assessing blinding (89, 62, 480, 491). 

6.5 Attrition bias 

Attrition bias refers to systematic differences between groups in losses of participants 
from the study. It has sornetimes been referred to as exclusion bias but we cal1 it 
attrition bias to prevent confusion with pre-allocation exclusion and inclusion criteria for 
enrolling people. Because of inadequacies in reporting how losses of participants 
(e.g., withdrawals, dropouts, protocol deviations) are handled, reviewers should be 
cautious about implicit accounts of follow-up. The approach to handling losses has 
great potential for biasing the results and reporting inadequacies cloud this problem. 
What is reported, or more frequently implied, in trial reports on attrition after allocation 
has not been found to be wnsistently related to bias (62). Thus reviewers should be 
cautious about using reported follow-up as a validity criterion, particularly when it is 
implied rather than explicitly reported. This is a general recommendation, however, 



and rnay not apply to certain topic areas that have higher quality reporting or where it is 
possible to obtain missing information from authors. 

6.6 Detection bias 

Detection bias refen to systematic differences in outcome assessment. Trials that 
blind outwme assessors regarding treatment allocation shoufd logically be less likely 
to be biased than trials that do not. However, at least two studies have failed to 
demonstrate ernpirically a relationship between blinding of outcome assessment and 
study results, possibly due to inadequacies in trial reports (62,245). 

Somewhat different from bias in outwme assessment is bias due to selective reporting 
of results. This source of bias rnay be important in areas where multiple outcome 
measures are used, as in evaluations of treatments for meurnatoid arthritis (1 57). 
Therefore, reviewers may want to consider specification of predefined primary 
outcornes and analyses by the investigators indicators of validity. Alternatively, 
selective reporting of results could be taken to suggest the need for better reporting 
and efforts by reviewers to obtain missing data. 

6.7.1 Simple approaches 

There are several ways to rate validity. One is to rate individual criteria as "met", 
"unmet", or "unclear" and to use individual criteria, such as adequacy of allocation 
concealment, in sensitivity analyses (see section 8.8). However, having used several 
explicit criteria to assess validity, it is desirable to summarise these somehow to derive 
an overall assessment of how valid the results of each study are. A simple approach to 
doing this is to use three categories such as the following: 

lnterpretation Relationship to individual 
criteria 

A Low risk of bias 

B Moderate risk of bias 

C High risk of bias 

Plausible bias unlikely to All of the criteria met 
seriously alter the results 

Plausible bias that raises One or more criteria partly 
some doubt about the results met 

Plausible bias that seriously One or more criteria not 
weakens confidence in the met 
results 

The relationships suggested above will most likely be appropriate if only a few 
assessment criteria are used and if al1 the criteria address only substantive, important 



threats to the validity of results. In general and when possible, reviewers should 
obtain further information frorn the authors of a report when it is unclear whether a 
criterion was met. 

6.7.2 "Quality" scales and checklists 

David Moher and his colleagues have identified 25 scales and 9 checklists that have 
been used to assess the validity and "quality" of randomised controlled trials (240, 
491). These scales and checklists include anywhere from 3 to 57 items and take from 
10 to 45 minutes to complete. Almost all of the items in the instruments are based on 
suggested or "generally accepted" criteria that are mentioned in clinical trial textbooks. 
Many of the instruments are liable to confuse the quality of reporting with the validity of 
the design and conduct of a trial. Moreover, scoring is based on whether something 
was reported (such as how participants were allocated) rather than whether it was done 
appropriately. Many also contain items that are not directly related to validity, such as 
whether a power calculation was done (an item that relates more to the precision of the 
results) or whether the inclusion and exclusion criteria were clearly described (an item 
that relates more to applicability than validity). 

Because there is no "gold standard" for the Wuel' validity of a trial, the possibility of 
validating any proposed scoring system is limited. While it is possible to apply basic 
principles of measurement to the development of a scale for assessing the validity of 
randomised controlled trials, the relationship between such a score and the degree to 
which a trial is free from bias is not obvious. None of the currently available scales for 
rneasuring the validity or "quality" of trials can be rewmmended without reservation. If 
reviewers or review groups choose to use such a scale, it must be with caution. 

Most of the available scales for assessing the validity of randomised controlled trials 
derive a summary score by adding the scores (with or without weights) for each item. 
While this approach offers appealing simplicity, it is not supported by empirical 
evidence (62, 146). Notably, scales with multiple items and cornplex scoring systems 
take more time to complete than simple approaches. They have not been shown to 
provide more reliable assessments of validity. They may carry a greater risk of 
confusing the quality of reporting with the validity of the trial. They are more likely to 
include criteria that do not directly measure intemal validity, and they are less likely to 
be transparent to users of the review. For these reasons, it is preferable to use simple 
approaches for assessing validity that can be fully reported (i.e. how each trial scored 
on each criterion). 

6.8 Bias in non-experirnental studies 

The logical reason for focusing on randomised controlled trials in Cochrane Reviews is 
that randomisation is the only means of allocation that controls for unknown and 
unrneasured confounders as well as those that are known and measured. Differences 



between cornparison groups in prognosis, responsiveness to treatment or exposure to 
other factors that affect outwmes can distort the apparent magnitude of effects of the 
intervention of interest. It is possible to control or adjust for confounders that are 
known and measured in observational studies, such as case-control and cohort 
studies. However, it is not possible to adjust for those factors that are not known to be 
confounders or that were not measured. Unfortunately it can rarely, if ever, be 
assumed that al1 important factors relevant to prognosis and responsiveness to 
treatment are known, and for those that are known difficulties can arise in measuring 
and accounting for them in analyses. Empirical evidence supports these logical 
concems (492). Selection bias can distort effects in either direction, causing them to 
appear either larger or smaller than they are. It is generally not possible to predict the 
magnitude, and often not even the direction of this bias in specific studies. However, 
on average, selection bias tends to make treatment effects appear larger than they are 
and the size of these distortions can be as large or larger than the size of the effects 
that are being measured {492). 

Despite these concerns, there is sometimes good reason to rely on observational 
studies for information about the effects of healthcare interventions, and to include 
such studies in Cochrane Reviews. For example, well designed abservational studies 
have provided useful data regarding the effects of interventions such as mandatory use 
of helmets by motorcyclists, screening for cervical cancer, dissemination of clinical 
practice guidelines to change professional practice and rare adverse effects of 
medication. 

Various criteria have been suggested to critically appraise the validity of observational 
studies {493, 494, 495, 496). In general, the same four sources of bias noted above 
can be applied to other types of comparative studies, as illustrated below: 

Source of bias 

Selection bias 

Performance bias 

Attrition bias 

Detection bias 

Cohort studies Case-wntrol studies 

Control for confounders Matching 

Measurement of exposure Measurement of exposure 

Completeness of follow-up Completeness of follow-up 

Blinding Case definition 

Concerns about attrition bias are sirnilar in trials, cohort studies and casecontrol 
studies and relate to the extent that those entered into a study are appropriately 
accounted for in the results. Concems about detection bias are also similar for cohort 
studies, and are related to the case definition that is used in caseantrol studies (since 
people are entered into such studies based on knowledge of the outwme of interest). 
The major difFerence between trials and observational studies has to do with selection 



bias and the need to identify and account for potential confounders in observational 
studies. To do this reviewers must make judgernents about what confounders are 
important and the extent to which these were appropriately measured and controllad 
for. Assessing "performance bias" is also more difficult in observational studies since it 
is necessary to measure exposure to the intervention of interest and ensure that there 
were not differences in exposure to other factors that could affect outcornes. In 
addition to considerations of blinding, which are similar to those in trials, it is important 
to consider whether exposure was measured in a similar and unbiased way in the 
groups being compared. So, for example, in addition to wncems about bias due to 
confounders in cohort and case wntrol studies of the effects of postnenopausal 
hormone replacement therapy, investigators and reviewers rnust ensure that use of 
hormones was measured in an ünbiased way. 

In summary, a great deal of judgernent is necessary in assessing the validity of 
observational studies. Judgement is also needed when the validity of trials is 
assessed, but the nature of observational studies makes them even more difficult to 
critically appraise. This requires a thorough understanding of both the problem that is 
the focus of the review and methodological wnsiderations. Caution is advised. 

6.9 Application of critical appraisal criteria 

Several basic decisions must be made regarding the critical appraisal studies, similar 
to those made regarding the process of selecting studies (section 5.7). A prime 
wnsideration is the number of reviewers. Should there be one or more than one? 
How many are necessary and how many are too many? Will reviewers review the 
same articles to maximise reliability or mutually exclusive sets of reports to minimise 
workload? A concomitant consideration is reviewen' backgrounds and whether 
previous training and experience in study design or critical appraisal will be required. 

Conducting systematic reviews with multiple reviewers is a ho-sided coin. On the one 
hand it may limit bias and minimise errors and improve reliability of findings, but more 
than one creates the potential for disagreement among reviewers. When multiple 
reviewers are planned, there should be an explicit procedure or decision rule identified 
a priori for identifying and resolving disagreement. As a general rule, we recommend 
that at least two reviewers assess information that involves subjective interpretation 
and information that is critical to the interpretation of results (ag., outcame data). The 
next section (section 7) descri bes methods for reaching and monitoring consensus 
when more than one reviewer is used. 

Regardless of the number of reviewers, it is important to test any assessrnent criteria 
that are planned on a pilot sample of articles to ensure that the appraisal criteria can be 
applied wnsistently. A suggested sample would be three to six papes that span a 
range of low to high risk bias. 



Should reviewers be especially trained in research methods, the content area of a 
review or both? Although experts in content amas may have pre-formed opinions that 
can bias their assessments (233}, they may nonetheless give more consistent 
assessments of the validity of trials than persons without content expertise (480) and 
they may have valuable insights that are different than those that someone with 
methodological expertise alone would have. It would seem intuitively desirable to use 
both content experts and non-experts and to ensure that both have an adequate 
understanding of the relevant methodological issues. 

Reviewers must also decide whether those assessing study validity will be blinded to 
the narnes of the authors, institutions, journal and results of a trial when they apply 
critical appraisal criteria to the rnethods. Some empirical evidence suggests that blind 
assessrnent of reports rnight produce lower and more consistent scores than open 
assessments (480). However, such assessments are very tirne wnsurning. Reviewers 
must weigh the potential benefits of blind assessments against the costs involved in 
deciding whether or not to blind the reviewers. Further research is underway 
wmparing blind and open assessments of trial validity and these results may help 
guide this decision. 

6.1 0 lncorporating assessrnents of study validity in reviews 

There are several ways in which validity assessments can be used in a review: 

O as a threshold for inclusion of studies 
as a possible explanation for differences in results between trials 

O in sensitivity analyses 
O as weights in statistical analysis (metaanalysis) of the results 

Failure to meet one or more validity criteria may indicate such a high risk of bias in 
some reviews that it constitutes grounds for exclusion of those studies. For example, 
for highly subjective outcornes such as pain, reviewers may decide to include only trials 
that prevent "performance bias" by blinding participants. The decision about where to 
set the cut point for inclusion can be conceptualised as existing on a continuum 
between "free from bias" and "undoubtedly biased as illustrated below: 

If reviewers raise the methodological cut-point for including studies, there will be less 
variation in validity among the included reports. Assessments of validity would then 
categorise studies by the risk of bias within the range above the cut-point for inclusion. 
With a sufficiently high wt-point, variation in validity among included reports may be 
moot. 



There are several methods to examine whether validity may explain differences among 
study 
results (135). Visual plots of the results arranged in order of their validity cm be used. 
A second approach is to analyse subgroups of studies above a methodological cut- 
point, preferably one specified a priori. This approach can be used whether or not the 
results are heterogeneous, as a sensitivity analysis to detemine if the overall results 
are the same when only studies with little risk of bias are included in the analysis. A 
third approach is to combine the results of each study sequentially in order of their 
assessed validity (a type of "cumulative 
meta-analysis"), examining the impact on the overall results as trials of decreasing 
validity are included (see section 8.6.2). 

A fourth approach is to use statistical methods to weight studies according to their 
assessedvalidity or to use "meta-regression" to explore the relationship between 
validity and the magnitude of effect across studies (see section 8.6.1 ). Statistical 
rnethods for combining the results of studies generally weight the influence of each 
study by the inverse of the variance for the estimated measure of effect. In other 
words, studies with more precise results (narrower confidence intervals) are given more 
weight. It is also possible to weight studies according to validity so that more valid 
studies have more influence on the summary result. The main objection to this 
approach is that there is no empirical basis for detennining how much weight to assign 
to difFerent validity criteria or for quantitatively relating differences on any of the 
available "quality" scales to differences in the risk of bias. 

It is possible using RevMan 3.0 to order studies according to either adequacy of 
concealment of allocation or "user defined" assessments of validity. Subgroup 
analyses based on assessments of validity can be done, although a test of statistical 
significance of differences between subgroups of studies has not been implemented. A 
function to facilitate sensitivity analyses also has not yet been implemented, but it is 
possible to do these by deleting or adding studies. RevMan does not include an option 
for weighting studies by methodological validity and neither cumulative meta-analysis 
or rneta-regression is possible using RevMan 3.0. 

6.11 Limitations of critical appraisal 

There are two major difficulties with critically appraising the validity of studies. The first 
is inadequate reporting of trials (67.21 3,497). It is possible to assume if something 
was not reported it was not done. However, this is not necessarily correct. Reviewers 
should attempt to obtain additional clarifying data from investigators, but this rnay be 
difficult. The application of standards for reporting trials (67, 497) can facilitate critical 
appraisal. 

The second limitation, which in part is a consequence of the first, is limited empirical 
evidence of a relationship between parameters thought to measure vaiidity and actual 



trial outcornes. As noted above, there is empirical evidence suggesting that, on 
average, both inadequate concealment of allocation and lack of double blinding result 
in over-estimates of the effects of treatment. Clearly much more research needs to be 
done to establish which criteria for assessing validity are indeed important 
determinants of study results and Men. lmproved reporting of methods will also 
facilitate such research. Meanwhile, reviewers should avoid the use of "quality scores" 
and undue reliance on detailed quality assessments. It is not supported by empirical 
evidence, it can be timeconsuming and if is potentially misleading. 


