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Abstract 

Objective

To develop a Core Outcome Set (COS) for treatment of perinatal depression

Design

Systematic overview of outcomes reported in the literature and consensus development study using 

a Delphi survey and modified nominal group technique.

Setting

International.

Population

Two hundred and twenty-two participants, representing thirteen countries.

Methods

A systematic overview of outcomes reported in recently published research, a two-round Delphi 

survey, a consensus meeting at which the final COS was decided.

Main results

In the literature search, 1772 abstracts were identified and evaluated, 284 papers/protocols were 

assessed in full and 165 studies were finally included in the review. In all, 106 outcomes were 

identified and thus included in the Delphi survey. 222 participants registered for the first round of the

Delphi survey and 151 (68%) responded. In the second round, 123 (55%) participants responded. The 

following 9 outcomes were agreed upon for inclusion in the final COS: self-assessed symptoms of 

depression, diagnosis of depression  by a clinician, parent to infant bonding, self-assessed symptoms 

of anxiety, quality of life, satisfaction with intervention, suicidal thoughts, attempted  or committed  

suicide, thoughts of harming the baby, and adverse events.

Conclusions

The relevant stakeholders prioritised outcomes and reached consensus on a COS comprising nine 

outcomes. We hope that this COS will contribute to consistency and uniformity of outcome selection 

and reporting in future clinical trials involving treatment of perinatal depression
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Introduction 

Perinatal (or peripartum) depression refers to depression experienced during pregnancy (antenatal 

or prenatal depression) or after childbirth (postnatal or postpartum depression) (1). The condition 

affects more than 10% of mothers (2) and refers to depressive episodes starting in pregnancy or 

postpartum (1). Not only is the mother affected, but also the mother-infant attachment and bonding 

as well as the cognitive skills of the children (3-6). In addition to these unwanted sequelae, the other 

parent is also impacted and at increased risk of  developing depression (7). Perinatal depression also 

comes at high societal cost (8). Perinatal depression  is a complex heterogeneous disease (9) with 

social and biological correlates, but its pathophysiology remains unclear. Recently, differential 

symptom phenotypes. (10), possible trajectories (11) and distinct pathophysiological pathways (12) 

have been identified. Treatment options include pharmacotherapy, psychotherapy, and in severe 

cases, electroconvulsive therapy (13).

However, in clinical trials involving this population there are inconsistencies in outcome selection and

reporting. This raises concerns about possible outcome selection bias, hinders research synthesis and

limits the potential to combine the findings of individual studies into summary estimates. One way to

overcome this is to develop a Core Outcome Set (COS): to date, none is available for perinatal 

depression (14).

A COS is the minimum set of outcomes that should consistently be measured and reported in all 

clinical trials (and other studies).  This does not restrict researchers from adding additional outcomes 

of relevance to their particular study. The Core Outcome Measures in Effectiveness Trials (COMET) 

initiative aims to standardise outcome reporting in trials, facilitates participation of diverse experts 

undertaking research and minimises duplication of work. A minimum set of outcomes is expected to 

provide greater uniformity of reporting in clinical trials and more data to inform future meta-

analyses. 

The aim of this study was to develop a COS for clinical trials evaluating the effect of treatments for 

perinatal depression.

Methods

The project was registered in the COMET initiative registry and has been  developed according to the 

COS-STAD Recommendations (15). The project followed an a priori established protocol (Appendix 

s1) available on the website of the Swedish Agency for Health Technology Assessment and 

Assessment of Social Services (SBU) during the study period. The National Research Ethics Committee

was consulted and concluded that the study did not require ethical approval (16). 

The three parts of this study were: 1) a systematic overview of the outcomes reported in recently 

published systematic reviews and RCTs as well as in relevant ongoing RCTs 2) a two-round online 

Delphi survey in which all outcomes were scored and prioritised by key stakeholder groups, to 

provide a preliminary list of final outcomes; and 3) a consensus meeting where the final list of 

outcomes was decided.

Systematic overview 

The following databases were searched for systematic reviews or randomized controlled trial: 

Medline (OVID), Cochrane library (Wiley), PsycINFO (EBSCO), Cinahl (EBSCO) and ClinicalTrials.gov. 



The search was restricted to 2018 until October 2019, with the exception of ClinicalTrials.gov were 

no time restrictions were made. No limitation to language was made but only studies in English or 

the Scandinavian languages were included.

The full search strategy is presented in Appendix s2.

The following criteria were used to determine inclusion or exclusion of the studies:

Inclusion criteria:

 Population: Pregnant women or their partners suffering from depression or new mothers or 

their partners suffering from depressions 

 Intervention: Any intervention for depression

 Control: Any type of control 

 Outcome: Outcomes relating to the effect of treatment 

 Study design: Randomised controlled trials or systematic reviews. Both protocols and 

published studies were included

Exclusion criteria: Conference abstracts, studies investigating prevention of depression and studies 

investigating treatment of people suffering from a combination of depression and other chronic 

conditions such as HIV infection. Articles published in languages other than English or the 

Scandinavian languages.

Two review authors (CH and MÖ) independently assessed the abstracts using the Rayyan abstract 

screening application (17). All potentially relevant studies and those appearing to meet the inclusion 

criteria, or for which there were insufficient data in the title and abstract to make a clear decision, 

were retrieved in full text.

The full-text papers were assessed independently by two review authors (CH and MÖ) and any 

disagreement on the eligibility of included studies was resolved through discussion. The following 

data were extracted from the studies: 

 Reference information

 Study design

 Publication year

 Intervention/s used

 Outcomes, including whether these stated as primary or secondary

 Measurement instruments used

 Time for outcome measure



Data were extracted by one review author and checked by another review author. Any disagreement 

was resolved through discussion. At this stage, experts from the study management group also had 

the opportunity to add outcomes they considered important, but which did not appear in the 

literature (AS, MJ and FT). After extraction, all outcomes that were unique were listed. Some very 

similar outcomes in the list were combined, for example outcomes measuring different hormonal or 

pharmaceutical levels were combined as biological parameters. The participants in the Delphi survey 

were also given the opportunity to add outcomes in the first survey round. All unique suggested 

outcomes were added if they were considered to be outcomes and not background information (e.g. 

demographics and previous history of depression were regarded as background information).   

Participants in the Delphi study

Invitation emails were sent to different relevant stakeholders such as Swedish and international user 

organisations, different professional associations, Health technology assessment (HTA) organisations,

other COS developers in the field, etc. All participants were asked to forward the invitation to others 

whom they regarded as having the required expertise.  Information was also disseminated via social 

media (Twitter, Facebook and LinkedIn). 

Those who wished to participate registered on SBU.se with the following information: name, email 

address, phone number, stakeholder group occupation (if relevant) and country of residence. After 

registration, participants were sent additional information about the study and about COS by email 

(supplementary material). 

Delphi method 

We conducted an online two-round Delphi survey using the Defgo software (18). The survey was 

available in English or Swedish.  

Consensus definitions: 

Consensus definitions were set a priori as described:

Consensus for an outcome to be included in COS (“consensus in”): 70% or more of each stakeholder 

group scoring 7 to 9 AND <15% participants scoring 1 to 3. If more than 10 outcomes are scored as 

“consensus in”, prioritisation of which to include in the final core outcome set will be done during the

consensus meeting.

Consensus for an outcome to be excluded from COS (“consensus out”):  70% or more of each 

stakeholder group scoring 1 to 3 AND <15% of participants scoring 7 to 9.

No consensus: The outcomes were brought forward to the next survey. 

In order to facilitate implementation and use of the COS, a pre-set goal of the consensus meeting 

was that the COS would comprise no more than 10 outcomes. 

A deviation from the protocol was made before the consensus meeting, as no outcomes were 

designated “consensus out” during the Delphi-process. To facilitate the consensus meeting and 

fruitful discussions, the project management team took the decision to continue with outcomes 

using the following criteria:

 The outcomes scored as “consensus in” after the Delphi survey

 The top ten outcomes from all four different stakeholder groups described below 

 Outcomes considered critically important by 70 % or more of one or more of the different 

stakeholder groups  



Round 1 and 2

Participants were encouraged to complete the Delphi questionnaire in each round (information given

to the participants as well as a plain language explanation of all the outcomes included in the survey 

is available in Appendix S3). A maximum of three email reminders was sent to anyone failing to 

respond before the end of each round.

In the first round of the survey, all the outcomes identified in the systematic review, grouped by 

domain, were presented to the participants. Using a nine-point Likert scale, they were asked to rate 

the importance of inclusion of each outcome in the COS:(1–3:  is not important for inclusion ; 4–6:  

important, but not critical for inclusion, 7–9: the outcome is of critical importance for inclusion). 

Participants were also invited to suggest additional relevant outcomes (no limit to the number of 

outcomes suggested) using free-text responses. 

All stakeholders were grouped into four broader groups, i.e. people with personal experience of the 

condition/ or their relatives, clinicians, researchers and others (including policy makers and HTA 

bodies). Descriptive statistics were used to summarise the results from Round 1. The results of each 

stakeholder group and the results of the total group were sent to each study participant. As no 

outcome was scored as “consensus out”, all outcomes from Round 1 and the additional suggested 

outcomes were included in Round 2. All respondents to Round 1 were invited to participate in Round 

2 and asked to re-rate the outcomes. Using the criteria described above, 23 outcomes were 

presented by email to the representatives at the consensus meeting. 

Consensus meeting 

The consensus meeting involved 13 participants, including representatives from each stakeholder 

group. The meeting opened with an initial briefing on the purpose and scope of the meeting. The 

results of the systematic overview and Delphi survey were presented.  The meeting was chaired by 

an experienced facilitator from SBU and conducted in two sessions. SBU’s role during the workshops 

was to organize and facilitate discussions, but SBU members did not actively participate in the 

discussions.

The initial session consisted of group discussions in three small subgroups, comprising both patients 

and professionals, to achieve balance. The facilitators moderated the discussions (one in each 

subgroup). Facilitators ensured that everyone had the opportunity to be heard, took notes from the 

discussions and documented the decisions. For the discussions, each outcome was written on 

separate A4-cards. The results from the Delphi Round 2 for that specific outcome by stakeholder 

group were printed on the back of the cards. Discussions were then held using a modified nominal 

group technique in the smaller groups first: discussions were thereafter held in the whole group. The 

participants discussed each outcome brought forward from Round 2. During  discussion in the 

smaller groups,  outcomes  were  sorted  into  three  categories:  (1) outcomes which   should  be  

included  in  the  final  core  outcome set;  (2)  outcomes  where  opinion  was  divided;  and  (3)  

outcomes  which  should  not  be  included  in  the  final  core  outcome  set. If necessary, the group 

was allowed to group or rename outcomes if they believed that doing so could facilitate 

dissemination and usefulness. To begin the process, each individual presented their choices, 

including a short justification, to their subgroup. Subsequently, the members of the subgroup worked

together to build a consensus that would best represent the views of the group. At the end of the 

exercise, the facilitators summed up decisions made by the three groups. 



The second session consisted of a plenary discussion involving the entire group: the goal was to 

arrive at consensus as to which outcomes to include in the final COS. The participants gathered 

around an area where the A4-cards had been distributed by the facilitators according to a “diamond-

shape,” based on the grouping made in the first session, with outcomes which all three subgroups 

considered should be included in the COS at the top, outcomes where groups had different views in 

the middle and at the bottom outcomes not  considered by any  group  as important enough to be 

included. The members then moved the cards around during the discussion and finally agreed on 

which outcomes to include in the final COS.

Comments from other participants

The final COS was sent to all participants answering both Delphi rounds, in order to give all 

participants, the opportunity to comment on the results. 

Results

Systematic overview 

A total of 1772 abstracts were identified and evaluated, 284 papers/protocols were assessed in full 

and 165 studies were finally selected for inclusion in this review (Figure s1). The included studies are 

presented in more detail in Table S1 and the excluded studies, with reasons for exclusion, in Table 

S2 . Most of the included studies were protocols for RCTs (Table 1). On average, the RCT:s contained 

six outcomes and the systematic reviews four outcomes (Table 1). The three most common 

outcomes in the included studies were self-assessed symptoms of depression, clinical diagnosis of 

depression and self-assessed symptoms of anxiety. The studies had a range of outcomes from 1 to 24

(median 5) (Table 1). Most of the interventions referred to some form of “psychotherapy”. Other 

common intervention categories were “drugs” and “complementary medicine” (Table S1). Most of 

the studies, but not all, included at least one measurement related to depression. The range of 

different outcomes included in the same study to measure different aspects of depression ranged 

from 0-8.

Delphi study 

A flow chart describing the different steps in the development of the COS is   presented in Figure 1. 

Following data extraction, 945 outcomes were identified. This number nevertheless includes 

variables which referred to the same outcome: for example, the level of depression assessed by the 

patient was identified 188 times in 133 studies. After extracting unique outcomes and combining 

similar outcomes, 93 outcomes remained (Figure 1). Five additional outcomes were suggested by the 

study management group; considered by the group to be important but lacking in studies published 

to date. This resulted in 98 outcomes in survey one. In the first round of the survey, seven additional 

outcomes were suggested, leaving 105 outcomes for Round 2.

Two hundred and twenty-two people registered to participate in the survey, representing 13 

countries and 4 continents. One hundred and fifty-one (68%) responded in the first round, (Table 2). 

The distribution of answers throughout the stakeholder groups in each of the two rounds is 

presented in Table 2. A further 7 outcomes were suggested by study participants and were included 

in Round 2 (Table S3).

Round 2 included 105 outcomes and was completed by 123 participants (55%). After the first two 

rounds, three outcomes scored as “consensus in” were brought forward to the consensus meeting (n

= 3):



 Self-assessed symptoms of depression (should be assessed with a scale that captures 

differences in sleep-patterns)

 Suicidal thoughts, attempted or committed suicide 

 Thoughts of harming the baby, including thoughts of extended suicide

The result for all outcomes in rounds 1 and 2 for the whole group is presented in Table S1. The 

results according to stakeholder groups are also presented in Table S4 (survey 1) and Table S5 

(survey 2)

Consensus meeting 

There were 13 participants in the consensus meeting (15 had been invited, but 2 were unable to 

attend) (Table 2). 

The final COS decided on after the consensus meeting comprised the following nine outcomes 

 Self-assessed symptoms of depression. Should be assessed with a scale that captures 

differences in sleep-patterns

 Diagnosis of depression by a clinician, should include a structured interview

 Parent to infant bonding

 Self-assessed symptoms of anxiety

 Quality of life

 Satisfaction with intervention

 Suicidal thoughts, attempted or committed suicide

 Thoughts of harming the baby, including thoughts of extended suicide

 Adverse event. Includes spontaneous or induced abortion, miscarriage, fetal death and 

death during the first week of life

The final COS was sent to all participants answering both Delphi rounds, with the option for 

additional comments. However, no such comments were received 

Discussion 

Main findings

This study used robust methods to develop the first COS relevant to treatment of perinatal 

depression. In total, 93 unique outcomes were identified in the initial systematic overview. After a 

two-round Delphi survey, followed by a consensus meeting using a modified nominal group 

technique, our final COS comprised nine outcomes. With reference to the frequency of the selected 

nine outcomes in current research, only one, self-assessed symptoms of depression, appears in more

than 50% of the identified studies. The second most frequently used outcome, diagnosis of 

depression by a clinician, occurred in only 33% of the studies (Figure 2).  One of the outcomes, 

thoughts of harming the baby, including thoughts of extended suicide, did not occur in any of the 

identified studies. This shows the importance of enabling participants to suggest new outcomes 

which they consider important.

Strengths and limitations:

The strengths of the study include the use of robust methods in COS development, including 

adherence to the COS-STAD statement, the thoroughness of the systematic review, the high number 

of participants and the diversity of stakeholders participating at each stage of the process. The study 

included patient representation, not only as participants in all steps of the process, but also in the 

project management group.  



We sought international participation to ensure that the COS would have global relevance but were 

unfortunately not able to include an international panel in the consensus meeting. In order to anchor

the COS suggested by the consensus meeting, all participants were given the opportunity to 

comment on the results.

Of importance, the COS consensus meeting included representatives from a variety of health 

professions/specialties and included women with experience of prenatal depression. This 

stakeholder composition permitted both the health professionals, researchers and patients to bring 

their experience and perspectives to the issues under discussion. Each participant was able to gain a 

better understanding of what was important to other groups, but also what it was feasible to 

measure in all studies. Ultimately, this resulted in shared decision-making in a study that will impact 

future research.

There are some limitations to our study. One is the prespecified 70/15% consensus definition used in 

this study, also commonly used by other COS developers (14, 19). In our experience, people are very 

hesitant to score any outcome as of low importance and this limited the number of outcomes that 

were considered to be less important. It may be more beneficial in future studies to redefine the 

criteria for “consensus out” during the Delphi surveys. In order to carry out our study, an adjustment 

was made, not prespecified in the protocol, as to which outcomes to bring forward to the consensus 

meeting. This adjustment was made after careful consideration and discussion among all members of

the project management group. The outcomes discussed in the consensus meeting were those with 

the highest ranking from each of the stakeholder groups, thus representing the commonly shared 

opinion of the participants in the survey.

Another potential limitation of this study is the large number of items to be scored in rounds 1 and 2 

of the online Delphi survey, which may have impacted negatively on the survey response rate.  

The number of outcomes included in the final COS could be regarded as both a strength and a 

limitation. In order to facilitate the implementation of the COS, it was prespecified as less than 10; 

the number finally included was nine. However, a COS comprising even nine outcomes may prove 

cumbersome, if researchers want to be able to add additional research specific outcomes. 

Interpretation 

This is the first study to outline a COS for treatment of perinatal depression. The application of 

agreed methods in developing this COS and the participation of multiple stakeholder groups from 

several countries assure international applicability.

We therefore encourage all investigators undertaking research in this field to report, as a minimum, 

this COS, in order to facilitate comparison among studies and to increase the potential for evidence 

synthesis across clinical studies. This will ultimately lead to improvement in the quality of research 

and delivery of evidence-based healthcare within this field.

However, while mandatory collection and reporting of all outcomes in the COS is recommended, 

researchers are still free to record any additional outcomes required for their study.

Conclusion

Using consensus development methods, relevant stakeholders agreed on the following nine 

outcomes for  inclusion in the COS: self-assessed symptoms of depression, diagnosis of depression  

by a clinician, parent to infant bonding, self-assessed symptoms of anxiety, quality of life, satisfaction

with intervention, suicidal thoughts, attempted  or committed suicide, thoughts of harming the baby,



and adverse events. We hope that this COS will help bring consistency and uniformity to outcome 

selection and reporting in future clinical trials involving treatment of perinatal depression.
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