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SUMMARY

Until recently, statistical consultants did not have
to worry about being replaced by artificial intelli-
gence. There was no statistical analogue to ‘Dr
Google’ before ChatGPT arrived on the scene.
Although ChatGPT (most of the time) adequately
responds to basic queries such as the assumptions
of different statistical tests or summarises relevant
manuals on statistical software providing clear
instructions with point-and-click software such
as SPSS, there are many important aspects of stat-
istical consulting that ChatGPT does not cover.
This tutorial article is about these aspects: a sum-
mary of what statistical consulting is, its purpose
and possible settings during the empirical research
cycle, the role and responsibilities of the consult-
ant and the client, how to ensure a good consulting
experience, how to prepare for a consulting ses-
sion, typical questions and more. The article was
written for researchers who are considering con-
tacting a statistician for the first time and aims to
facilitate a good and fruitful consulting experience
for all parties involved.

LEARNING OBJECTIVES

After reading this article you will be able to:
• explain the various roles of statistical consult-

ation in the research process
• schedule moments in the research timeline

when to consult a statistician and prepare the
right questions to ask in the consultation (initial/
progress/results meeting)

• discuss the connection between design, analysis
and results to obtain a valid conclusion.
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Although luckily there is no stigma in asking for
statistical or methodological advice, statistical con-
sultants often come across new clients who are hesi-
tant and insecure about seeking help. As these
negative feelings could be caused by not knowing
what to expect from statistical consulting – to our

knowledge, there are no publications available for
prospective clients of statistical consulting – the
purpose of this article is to introduce statistical con-
sulting to a broad audience. Specifically, our aim is
to provide guidance on why, when and on what to
consult, with a particular focus on junior researchers
and clinicians in psychiatry, clinical psychology,
psychiatric epidemiology and related fields who
want to set up a research project.
In the following sections, we will give a compre-

hensive overview of different aspects and topics
related to statistical consulting, including what stat-
istical consulting is, how to choose a consultant,
when to schedule meetings and how to prepare for
the first meeting, which administrative, ethical and
organisational topics to consider for a mutually sat-
isfactory working relationship, and some typical
questions and issues related to statistical consulting.

What is statistical consulting?
A statistical consultant can be described as a person
who, usually in exchange for payment, offers specia-
lised advice in the field of statistics to clients who are
not working in this field. Statistical issues that
clients bring in for consultation can pertain to any
of the three stages of the empirical research cycle
in which a statistician is typically involved: (1) the
problem refining and study design phase, (2) the
data analysis phase and (3) the results, interpret-
ation and discussion phase (Fig. 1). In summary,
one could think of a statistical consultant as a
problem solver (Chatfield 1995). The core process
of statistical consulting can be described as under-
standing and translating a client’s research
problem into a statistical model, performing the ana-
lysis to obtain a statistical solution and finally trans-
lating the statistical solution into a solution that the
client understands (Fig. 2).

What is a good result from the consultation?
Generally speaking, the aim of statistical consulting is
to obtain from the consultant a satisfactory solution
that is as good as possible given the constraints of
the project. This involves two aspects, which may
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conflict with each other: (a) a satisfactory solution
from the client’s perspective and (b) a good solution
from the consultant’s perspective. Therefore, these
two aspects should be balanced in most consulta-
tions. The optimal the solution should be:
• timely: a good solution within the given time period

is preferred to a very good solution that takes way
more time than the deadline of a project; the solu-
tion should be tailored to the needs of a client;

• high quality: a solution of high scientific quality is
usually preferred to one of lower scientific quality,
but it is important that the statistician is able to
explain the solution in the client’s language; if the
client does not understand the solution sufficiently,
itwill not beusedand theclientmaynotbe satisfied;

• not too complex: in contrast to a complex statistical
model, the analyses for a simplemodel are easier to
perform and resultsmight be better generalisable to
new data – analyses for a complex model might be
more prone to errors, and results may overfit the
data at hand: ‘keep it smart and simple’ (KISS) is

a principle that is highly recommended for a con-
sultation process; and

• directional, offering clear next steps for the client:
to develop a good solution, the statistician and the
client need to have an idea which steps the client
will perform after obtaining the solution; for
example, based on the prediction results provided
by a regression model, the client may want to
assign patients to either treatment A or treatment
B. If this is the goal of the analyses, the statistician
may recommend validation of the results in a new
sample before the model is applied to real-world
situations.

Roles and responsibilities of statistical
consultants
A statistical consultant’s responsibilities might
range from being a helper, to acting as a coach on
statistics, to taking the lead on the statistical issues
of a project.

Generate
and specify
hypothesis

Design study
and/or refine

problem

Client
has main

responsibility

Client and
consultant

work together

Publish and/or
conduct next
experiment

Interpret
and discuss
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FIG 1 The empirical research cycle, highlighting the stages at which the statistical consultant typically is involved.

1. Translating client’s research
problem into statistical model

2. Performing
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obtain statistical
solution

3. Translating statistical solution into
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Statistical
consultant
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FIG 2 Derr’s model of the process of statistical consulting (based on Derr, 2000).
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As a ‘pair of hands’, the statistician receives clear
instructions from the client on what has to be done;
collaboration is usually not required and communi-
cation between the client and statistician is restricted
during the project (Bisgaard 2005). In such a situ-
ation, the tasks are typically simple and may
involve executing ‘dirty’ work that the client finds
unpleasant (such as constructing a large table with
descriptive data or performing numerous cross-
tabulations).
As a statistical coach, the consultant takes on a

collaborative role: the problems they must address
require teamwork; the technical and human
aspects of problem-solving and implementation of
solutions are frequently given equal weight; the con-
sultant uses their expertise to assist clients in solving
problems rather than solving them themselves.
As an expert consultant, the statistician brings

special skills to the client’s problem: the client or
other members of the organisation provide the con-
sultant with data and information; the consultant
develops a solution to the problem, analyses the
data and formulates a conclusion; at the end of the
project, the consultant hands over the ‘deliverable’
(e.g. report or presentation – see ‘The deliverables’
section below).
Some of these roles can be filled by either a human

consultant or a chatbot such as ChatGPT and we
explore this further in the next section.
From project to project, a statistician’s role (be it

human or not) can change. It is crucial that the con-
sultant is informed of the client’s needs and expecta-
tions (Kenett 2006), preferably before the project
officially starts. Knowing these roles can help
clients to formulate their needs and expectations
clearly and communicate them to the statistical con-
sultant as early as possible in the consulting process.

The human consultant versus ChatGPT
Recently, some of our clients have come to our stat-
istical consulting service after admittedly having
first tried to solve the problem with ChatGPT.
Perhaps not coincidentally, we have also seen a
decrease in basic questions from students (such as
how to perform a t-test or what the assumptions
are of a linear regression). Clearly, ChatGPT is
filling a need for (basic) statistical assistance. In
Table 1 we compare ChatGPT with a human con-
sultant, summarising what each can do, their
strengths and weaknesses, and ethical aspects. The
table was a collaboration between us and
ChatGPT, and it turned out that both parties came
up with many of the same ideas. The prompt given
to ChatGPT (https://chatgpt.com) was ‘What is
the difference between ChatGPT and a statistical
consultant when answering research questions?’.

The entire conversation can be found in the
Supplementary Material available at https://doi.
org/10.1192/bja.2024.61.
In summary, we can see from Table 1 that for

some basic queries and instructions it may be
helpful to turn to ChatGPT, but we recommend
caution and double-checking the answers obtained.
We do not recommend providing ChatGPT with
sensitive data or using it to try to solve complex
questions. In ChatGPT’s words, ‘ChatGPT is a
powerful tool for quick information and general
guidance, while a statistical consultant provides
the expertise, personalised attention, and detailed
analysis required for complex and high-stakes
research projects. Using both resources strategically
can maximise the efficiency and quality of your
research’ (see the Supplementary Material available
at https://doi.org/10.1192/bja.2024.61).

How to choose a consultant (when a choice
can be made)

Questions to ask
In many ways, consulting a statistician is not unlike a
first meeting with a therapist/mental health profes-
sional. For this reason, when a choice of different
consultants is available, there are several angles to
considerbyasking the following threemainquestions.

‘Do I have good and open communication with the
statistical consultant?’

Unfortunately, although this is one of the most
important aspects of successful statistical consulta-
tions, it is impossible to know in advance.
Nevertheless, good communication is key in statis-
tical consulting and both parties must make an
effort to communicate clearly. In statistical consult-
ing courses, students are taught that a consultant
should be available, affable and able, in that order
(Hand 2008). For example, a less experienced statis-
tician who nevertheless can solve the client’s problem
and communicates well with the client may be a
better choice than an expert who could only meet
with the client in 2 months’ time and has difficulties
in relaying information on the client’s level.
However, as with all professions, large individual dif-
ferences exist between statisticians regarding commu-
nication preferences and style.
In case of bad communication with the statistician

in a ‘multiple appointments’ setting, there are a few
things a client can do. First, informing the statisti-
cian at the first meeting (or when making the
appointment) about the client’s own expertise with
methodology, statistics and research in general
helps the statistical consultant to set the level of dif-
ficulty in explaining statistical terminology. Second,
providing feedback after the appointment regarding

Statistical consulting guidelines for researchers
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communication and level of clarity can resolve initial
misunderstandings and miscommunication issues.
Third, if the problem persists beyond the first
meeting, sometimes referral to a different consultant
is the best solution. Unless there is a complete break-
down of communication, we recommend discussing
this openly with the original statistical consultant.
They could recommend a different consultant with
relevant expertise and different communication style.

‘Does the statistical consultant have experience with
the chosen methodology?’

This is relevant if the research question is already
well-defined and it involves non-standard statistical
methods. Looking up the statistical consultant’s
expertise or previous work may be helpful in choos-
ing a consultant. Although a common core of statis-
tical concepts and methods exists, there is such an
abundance of statistical methods and software that
on occasion a statistical consultant cannot give an
immediate answer or refers the client to a different
statistician. It is also not uncommon that statisti-
cians consult their colleagues regarding complex
methodological questions encountered during
consulting. Sometimes, complex questions in

consultation sessions pave the path for new meth-
odological research or method, often in collabor-
ation with the client. For example, in Pazmino
et al’s (2021) study, the clinicians wanted to
include patient-reported outcomes in the standard
disease activity measure of patients with rheumatoid
arthritis. For this an exploratory factor analysis
(a dimension reduction method that allows a larger
number of variables to be dealt with simultaneously)
was needed that could also deal with missing data
and multiple measurements from the patients. Such
a method did not exist and was developed after chan-
ging an ad hoc consultation session into long-term
collaboration between the statistician and the
rheumatology team. In addition to the clinical paper
(Pazmino 2021) a methodological paper was pub-
lished (Lovik 2018), and the collaboration resulted
in several other conference papers and publications.

‘Does the statistical consultant have experience with
research in my field or topic?’

It is not uncommon for statisticians to specialise to
some extent. A typical example could be a statisti-
cian specialising in cancer research. This could
happen because of personal interest, institutional

TABLE 1 Differences between ChatGPT and a human statistical consultant

ChatGPT Human statistical consultants

What can it/
they do?

Advise on the assumptions of statistical tests
Summarise documentation and manuals
Provide step-by-step instruction to perform simple

analyses in common statistical software packages
Write code snippets
Provide examples of how results should be reported

Assist in refining the problem, formulating the research
question (in a testable manner) and designing
complex studies

Advise on the assumptions and choice of the method
Explain statistical concepts (often with examples that are

tailored to the client)
Perform (complex) statistical analyses
Discuss the interpretation and reporting of the obtained

results

Strengthsa Can handle any software-related questions as long as it
has online information

Broad knowledge base
Accessibility: is always easily accessible
Inexpensive
Gives clear and correct instruction for most standard

analyses

Advise on the assumptions and use of (advanced)
statistical tests, including complex designs

Balanced information based on pros and cons
If the client’s question is not (entirely) clear, will ask

questions until the question is fully understood
Understand the context of the research and can adapt to

the specific field
Personal interaction

Weaknessesa Cannot advise on advanced statistical methods or
complex designs

Cannot handle conflicting information
It may misunderstand the client’s intention and query and

will give a right answer to the wrong question
(type III error)

Does not understand the context of the research
Impersonal
Prone to errors due to errors in the corpus it was

trained on

May not be able to provide code for some statistical
software

May not know statistical methods that fall outside of
their expertise

Availability: statistical consultants are not always
immediately available

Cost: hiring a statistical consultant is more expensive
than using ChatGPT

Prone to human error

Ethical aspects Cannot identify and handle delicate ethical situations
ChatGPT and its creators are not responsible for mistakes

or breach of ethical regulations
Information provided in a question may not be handled in

a confidential manner

Identify and give advice on ethical situations
Follow the ethical guidelines for consulting of American

Statistical Association or other professional
associations

Are usually bound by confidentiality agreements

a. The order of most of the strengths of ChatGPT correspond to the weaknesses of the human consultants and vice versa.
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or company requirements or other reasons.
Expertise in the client’s topic can help with commu-
nication and provide better support for the project,
since the consultant may be aware of typical
research designs, problems and questions related
to the field or topic. However, by preparing the
meeting well (as described below in ‘Why is it
important to consult a statistician before data have
been collected?’), the need for knowing the topic
can be mitigated.
Additionally, it should be noted that statistics is a

broad field with numerous applications, therefore
the approach of statisticians may differ depending
on their orientation. For example, a biostatistician
who works mainly with medical doctors and is
trained in methods applicable to randomised con-
trolled trials may consider a different approach com-
pared with a psychometrician who works with social
scientists and focuses on survey methodology and
latent variable models. These differences influence
their (a) vocabulary (for example, outcome or
response in medical research is often called a depend-
ent variable in psychology), (b) preferred choice of
variable (a continuous variable versus a binary vari-
able based on a specified cut-off), (c) preferred meth-
odological toolbox (psychiatric epidemiologists might
prefer stratified regression analyses whereas a psych-
ologist might choose a moderation analysis) and (d)
commonly used statistical software (for example, in
medicine SAS and Stata are very common whereas
psychologists often prefer SPSS). Experienced statis-
ticians usually are at least somewhat familiar with the
main methods outside their subfield and will adapt to
the client.

The importance of the choice
For one-off consultations these three considerations
may be of lesser importance, but for longer projects
and settings such as the ‘ideal scenario’ we describe
the ‘Multiple appointments’ section below, the
choice of the right collaborators can ensure a more
efficient and pleasant working experience.
Additionally, for ‘return customers’, that is, those

who have had previous experience with consulting,
earlier experience with the same consultant could be
helpful in making a choice. It should be noted that if
the questions relate to the same project, some consult-
inggroupsprefer tokeeptheprojectwith thesamecon-
sultant.However, if themeeting isaboutanewproject,
switching consultants is relatively straightforward.

When to make a first appointment and how
to prepare

When to plan the first appointment
We strongly recommend that the client consults the
statistician for a first appointment in the design

phase of the project, that is, after the research
problem has been defined but before data collection
begins. The statistician can then be consulted to
assist in:

• refining or reformulating the research question in
such a way that it can be statistically answered

• choosing an appropriate study design, including
the number of measurements

• choosing between several types of measurement
instrument

• calculating the minimum sample size needed.

In addition, the statistician can assist in writing an
ethics application, especially the statistical analysis
plan.
It is important that the research problem is clear

before contacting the statistical consultant. In add-
ition, it is the responsibility of the client to check
whether the research problem is innovative and
adds to the literature in the field (note that this is
not needed for replication studies). If the client has
not yet performed a literature search or the
problem to be studied is not clear, it is better to
wait and spend more time on problem definition.

Why is it important to consult a statistician before
data have been collected?
Based on our experience, there are instances when
the design or measures utilised in a study make it
more challenging or even impossible to provide an
answer to a research question. Examples that we
have encountered in practice are:

• in a single-group pre-test/post-test design,
it was not possible to assess the efficacy of a
treatment

• in a cross-sectional design measuring different
age groups, it was not possible to assess the influ-
ence of age over time

• a randomised controlled trial with 15 persons in
each treatment group was underpowered to
assess a medium-sized treatment–covariate inter-
action effect

• in a within-person design without varying the
order of three different treatments, it was impos-
sible to disentangle the effect of the order from
the effect of each treatment

• when a continuous variable (e.g. age) was mea-
sured only in categories (e.g. between 8–11
years; 12–15 years; etc.) it was oftenmore difficult
to assess the influence of the variable than when
age was measured numerically (e.g. in years or
days)

• when measuring a biomarker (such as cortisol)
only once a day and at different time points, it
was very difficult to assess the effect of the
biomarker.
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Most frequently, a first appointment is scheduled in
the data analysis phase of a study. The statistician
advises on the analysis strategy and (optionally) per-
forms the actual data analyses. Sometimes, the stat-
istician advises the client to reformulate the research
question or hypotheses, for example because of a
mismatch between hypotheses and study design
(Box 1: Case A). In addition, a statistician may
adapt the analysis strategy to answer the research
question (Box 1: Case B).
In rare instances, the first appointment is made

when a review of a manuscript has been received
that criticises the analysis strategy. Then, the statis-
tician may advise a different strategy, which may
have serious consequences for the study: redoing
the analyses, rewriting the results, new interpret-
ation of the results and new discussion. Such situa-
tions often can be avoided if a statistician is
involved earlier in the project.

How to prepare for the first meeting
Typically, after introductions and small talk to put a
potentially nervous client (or consultant) at ease, the
first thing statistical consultants usually ask about is
the background and aims of the project in broad
outline, to grasp the context of the study. We
suggest preparing information on the following
topics:

• background: what the project is about in broad
outline and without jargon

• setting: type and setting of the study, to assess
whether the aim is to answer a causal question
or establish associations

• research questions and/or hypotheses
• variables: not just ‘depression’ but which

instrument (e.g. Patient Health Questionnaire
(PHQ-9)) and variable type (e.g. with the PHQ-
9: discrete continuous, using the total score;
binary, with a set cut-off score, such as ≥10; or
ordinal, using the five categories of symptom
severity, from ‘absent’ to ‘severe’), perhaps also
some descriptives or visualisations such as
graphs of the main variables

• planned statistical analyses (if any)
• specific questions for the consultant.

Note that not all these topics are always applic-
able or even available, and some of them could
form the goal of the initial meeting. For example,
if the goal of the meeting is to design the study,
the variables to be collected may not have been
defined yet. If the variables are not yet selected,
including how the outcome is measured, the
statistical analyses also cannot be specified.
Nonetheless, a short summary of the background
is always appreciated. Some clients bring graphs

and other illustrations, or even a brief presenta-
tion with slides to explain their research.
These preparations can greatly enhance the

success of a first consultation. In subsequent meet-
ings a short summary to remind the consultant
about the project and what was discussed can be
quite useful. An overview of what has happened
since the last meeting and what the researcher did
in between meetings also makes the collaboration
run more smoothly.

Multiple appointments
When the client has the opportunity to plan multiple
appointments with the statistical consultant, a
logical timeline is that these take place during the
following three phases of the project:

1 the design and/or refining the problem phase
2 the data analysis phase, and
3 the results, interpretation and discussion phase,

which is in line with the empirical research cycle
shown in Fig. 1. Meetings during the three phases
can be limited to one appointment only or a series
of appointments, depending on the project and the
agreement made between the client and the consult-
ant. For example, if the client is new to data analysis,
several meetings during the data analysis phase for
the consultant to guide the client through the ana-
lysis could be convenient. Such arrangements are
not uncommon when the research group has either
a long-term collaboration with or access to a (staff)
statistician within the same institution/company.
An important aspect of planning a research

project with multiple appointments with the statis-
tical consultant is the optimal use of the project
time span and making most of the time between
appointments. For the former, good planning
during the study design phase and open discussion
of the client’s level of expertise and where assist-
ance may be needed are essential. This leads to
the latter, i.e. the time between appointments,
which could be used to learn statistics (for
example, if the client is new to research). To
spend this time most usefully, the client and the
statistician could devise a strategy together outlin-
ing which aspects, methods and software the client
could best focus on. For example, if the client is
working with online surveys, it is less productive
(in the short term) to spend time on learning
methods for analysing clinical trials. Another
example of using waiting time optimally is to plan
the initial data analysis (when inspection of the
data occurs) before the consultation during the
data analysis phase takes place. This way, data
quality issues (such as missing data), data manage-
ment (such as the creation of new variables) and
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BOX 1 Reformulating a question or analysis strategy in a 2 × 2 factorial design: case examples

Both cases are based on real situations that I (Elise Dusseldorp) encountered as a consultant in practice. I have changed the research topic, so it is not possible to trace
back to the actual clients. The topic described is inspired by Lader & Bond (1998).

Case A

An early-career researcher came to me with a question about how to perform an analysis with predefined contrasts. She explained that her data were from a
randomised controlled experiment with 4 conditions, and she was interested in the difference in the level of anxiety between the conditions. She hypothesised that
the average anxiety in conditions 2, 3 and 4 (with some intervention) would be lower than in condition 1 (no intervention); and that condition 4 (with a combined
intervention) would result in the lowest level of anxiety. She asked me how she could test this with predefined contrasts. When I asked her what type of interventions
the patients received, she explained that it was a pharmacological intervention, a psychological intervention, both or nothing. It turned out she had a perfectly
balanced 2 × 2 factorial design, varying the factor ‘pharmacological intervention’ and the factor ‘psychological intervention’. I asked her if she wanted to know the
answers to the following questions:

• Does the pharmacological intervention have an effect on anxiety?

• Does the psychological intervention have an effect on anxiety?

• Does the effect of one intervention depend on the effect of the other (in other words, is the combination of both interventions more effective than the single
interventions)?

Indeed, those were the very questions she wanted to answer and changed her research questions and hypotheses accordingly. For a visualisation of the change in
design, see the top part of Fig. 3.

Case B

An experienced researcher performed a randomised experiment with a 2 × 2 factorial design resulting in 4 conditions (groups). He wanted to know whether (a) the
pharmacological intervention (INT A) is effective (condition 2 v. 1), (b) the psychological intervention (INT B) is effective (condition 3 v. 1) and (c) the combination of both
interventions (INT A + INT B) is effective in reducing anxiety (condition 4 v. 1). He came to me to check his analysis plan. He proposed performing an analysis of
variance (ANOVA) with condition as a factor with 4 levels (Fig. 3, left-hand side: 1-variable setting). He wanted to use post hoc pairwise comparisons to test whether
the average anxiety level is different (using the comparisons above).

It took some time to explain to him that this analysis strategy does not answer his question: when the test of condition 4 v. 1 turns out to be statistically significant, he
cannot conclude that the combination is better than a single treatment (Fig. 3, right-hand side). I proposed an alternative strategy that matched the design better
(Fig. 3, left-hand side): I suggested he perform an ANOVA with 2 factors: one representing ‘pharmacological intervention’ (INT A, yes or no) and one representing
‘psychological intervention’ (INT B, yes or no). In the analyses, the two main effects and their interaction effect are included (i.e. a full factorial design), which allows
testing of the hypotheses described above. With the interaction effect, he could test whether a synergistic effect was present: whether the combination had a larger
effect than a single intervention would have.

1 variable

S e t t i n g

A n a l y t i c
s t r a t e g y

Control

INT A

INT B

INT A + INT B

Control

INT A

INT B

INT A + INT B

Full factorial design (including interaction term)

1 main term
for each intervention

interaction term

ANOVA

Cond.

1

2

3

4

Cond.

1

2

3

4

1 0

0 0

0

01

1

11

INT A

INT A INT B INT A x INT B++

INT B

INT A INT B

0

0

01

1

11

+ pairwise
comparisons

2

3

4

2 variables

FIG 3 One- and two-variable setting and analytic strategies for each. Cond., condition; INT, intervention; ANOVA, analysis of
variance.
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other relevant problems can be anticipated and dis-
cussed more easily. A good starting point and
framework for initial data analysis is a paper by
Huebner et al (2018). This paper guides the
reader through the steps of initial data analysis,
providing clear explanations and a ready to use
toolbox, also explaining principles and ethical
issues and pointing out pitfalls for first-time data
analysts.
In Fig. 4, we provide a scheme for an ideal scenario

with three meetings planned before, during and at
the end of the project’s life cycle, with the relevant
phase as well as the aim and scheduling of each
meeting.
Beyond the usual purpose, the objective of the

initial meeting is also for the consultant and the
client to get to know each other, make agreements
about the long-term partnership and create a
shared vocabulary incorporating elements from
both the primary field of the client (e.g. psychiatry)
and statistics. For this reason, we recommend
having this meeting in person if possible.

Negotiating a satisfactory exchange
One of the most difficult parts in the consultation
process is the aligning of expectations (Derr
2000). It is important to establish early on the
roles and responsibilities in the research project
of the client, of the statistical consultant and pos-
sibly of other persons from the organisation who
will be involved. Issues that need to be discussed
concern: the division of tasks, authority and
participation in decision-making; the mode and
frequency of communication; the deliverables;
the timeline of the project (including go/no-go
decisions within this timeline); and ownership

rights. For each of these issues, we provide some
recommendations or questions that need to be
clarified and an example.

Division of tasks, authority, participation in
decisions
• Will the consultant perform the analyses? If so,

see the next section for which steps to take.
• Does the client need to be able to perform the ana-

lyses? If so, which software will be used?
• Is the client empowered to make decisions or does

the client need to discuss this with people higher
up in the organisation?

• Will the consultant be involved in the writing of a
manuscript? If so, which parts?

Mode and frequency of communication
• Aremeetings in person or online?We recommend

having at least one meeting in person (see
‘Multiple appointments’ above).

• Are follow-up questions possible by e-mail?
• Are regular meetings needed? Planning a series of

meetings ahead can be very efficient in a longer
project with multiple parties involved.

The deliverables
Examples of deliverables are:

• a PowerPoint presentation for a conference
• a manuscript for a peer-reviewed journal
• supplementary material containing the data ana-

lysis code, so that the analyses can be reproduced
• a read-me file with the input and output data of

the analyses
• an interactive web-based application of a statis-

tical model (e.g. a Shiny app).

Initial meeting

Project planning and
mutual understanding

Defining shared
vocabulary

Aim

When
?

Phase

Assistance with
choosing statistical

data analysis strategy

Discussing results
interpretation and

presentation

Data analysis phase Results, interpretation
and discussion phase

When the main
statistical analysis

results are available

When the research
question is more or less

 ready, but design
and analyses are under

planning

Before performing the
main statistical
analyses (but

preferably after the
initial data analysis)

Problem refining and
study design phase

Progress
meeting

Final results
meeting

FIG 4 The three-meetings scenario.
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The timeline of the project
Ideally, the client has well-defined timelines for all
project activities and deliverables, along with
leeway in case something goes wrong. Sometimes a
larger project is divided in smaller parts, each
having a certain time frame. The outcome of one
part of the project may be needed for a later part
of the project. For example, in one project a statis-
tical consultant was involved in creating a prediction
model for job reuptake. The predictors used in the
model were created from a newly developed ques-
tionnaire. The first part of the project concerned val-
idating the questionnaire using confirmatory factor
analysis. The factors resulting from this analysis
were used as predictors in the model of the second
part of the project. Before starting, the client was
uncertain about the reliability and validity of the
questionnaire. The client realised that if the
outcome of the confirmatory factor analysis was dis-
appointing, it would not be wise to continue with the
second part. Therefore, a go/no-go decision was
planned after the first part of the project. Only if
the outcome of the first part was satisfactory would
the consultant continue with the second part.

Ownership rights, acknowledgement and order of
authors
Academic institutionsensure that intellectual property
is properlyorganised.Eachuniversityhas its own legal
department and rules for research projects. In the
context of inter-university cooperation, ownership
rights to data, code, analysis results and final reports
are frequently outlined in contracts. If this is lacking,
researchers (bothclientsandconsultants)mayencoun-
ter unexpected situations. For example, a consultant
might share the results of a project with others while
the client still wants to publish about them.
In case of a manuscript for a peer-reviewed

journal, the ownership may be transferred to the
journal. However, the order of the authors often
reflects their contribution to the project. It is advan-
tageous when the client decides ahead of time what
the order of the authors will be, and that the order
is based on each author’s (anticipated) commitment
to the project. It is crucial to distribute authorship
fairly. In the hierarchical structure of most univer-
sities this may be difficult to achieve. For example,
in one project the client (a PhD candidate) will
write the paper and be listed first. The promotor
expects to be listed last, but the co-promotor wants
to be listed second. This leaves the statistical con-
sultant listed third, after the co-promoter, even
though the client expects weekly guidance from the
consultant. We encourage the current practice of
many journals to specify explicitly the contribution
of each author. If a consultant has given only

incidental advice to the client, a way of rewarding
the consultant can be in the paper’s acknowledge-
ments section.
A statistical consultant may serve as a ‘quality

gatekeeper’. In some situations, the project has
already been finished, the paper has been written
and the statistician is asked only to briefly review
the paper and approve it. To show that a statistician
has approved the work, the consultant is also added
as an author. Obviously, we do not recommend this
practice. There is little room for the consultant to
really contribute and even if the consultant sees a
flaw in the analysis, there is often no time left to
re-analyse the data and rewrite the paper.

How to prepare the data if the statistical
consultant will perform the data analysis
Assuming an agreement has been reached between
the client and the statistician that the latter will
perform some (or all) of the data analysis, there are
a few steps that can make the collaboration go
more smoothly.
First, before any data are transferred, a clear (and

preferably written) agreement is needed about who
has access to what data and for what purposes
during what time period. It should be noted that in
many institutions such a data transfer agreement is
mandatory, not optional. However, as such agree-
ments are usually between institutions, if the con-
sultant works for the same institution or company,
it may not be compulsory (but recommended).
Before agreeing to share the data, the client should
make sure that transferring the data is allowed
(and legal) and feasible for all involved parties.
Note that drafting and signing such an agreement
can take time and this time can be used to prepare
the data and the relevant documentation for the
data transfer.
Once all administration has been completed, data

can be transferred. The client should ensure that all
unnecessary information is removed. In most cases,
data should also be anonymised or at least pseudo-
nymised. Consent or confidentiality forms and
ethical approvals could supplement the data,
together with a separate document explaining each
variable (variable codes, names and labels) and the
coding of each value. For example, if ‘sex’ is coded
with 0 and 1, the accompanying document should
describe which value is used for men and women.
Such a document can also provide information
about how missing values are coded.
An exception to this setting can occur with

biobank and register-based studies, where data are
kept in a secure environment in which all data
analyses are performed. In such situations, after
completing the necessary administrative work, the
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statistician is granted access to the secure environ-
ment to perform the (often predefined) analyses.
The advantage of such settings is that ethical and
data protection guidelines are followed strictly,
data are often already cleaned and of high quality
and working in the secure environment requires
good preparation of the data analysis.

Some typical topics and questions
Although the reasons for statistical consultations are
many and even experienced consultants are regu-
larly confronted with surprising questions and
topics, there are some typical questions, topics and
reasons for seeking statistical consultation. Many
of these are time-dependent, related to increased
awareness of certain methodological issues (such
as multiple comparison corrections or dealing with
missing data) and/or driven by new reporting man-
dates. For example, several journals now ask
authors to explicitly describe how missing data
were handled, which has stimulated questions and
requests for statistical advice on this topic.
Nevertheless, some questions, topics and objec-

tives are timeless. One such typical reason for ad
hoc statistical consultations originates from
reviewers’ comments and how to respond to them.
These queries occur both after the review for obtain-
ing ethical approval for the study before data are col-
lected and after peer review of the final manuscript.
It is not uncommon for reviewers to ask for a specific
statistical method to be performed or to point out

methodological issues, leaving researchers eagerly
looking for advice in a hurry. The questions often
pertain to the feasibility of additional analyses, argu-
ments for choosing a specific method and fact-check-
ing or help with responses to the reviewers.
Another client favourite is the problem of ‘how to

make the results statistically significant (to be pub-
lishable)’. If the data collection and statistical analysis
were done correctly, this is often impossible without
embarking on questionable research practices or
fraud and therefore such conversations rarely end
with a happy client. With more and more journals
open to publishing null results (Pocock 2016) and
advocating pre-registration (Harrington 2019), hope-
fully this quandary will soon cease to exist. Related to
this issue, more andmore questions are about writing
a statistical analysis plan for an ethics application, a
grant proposal or pre-registration.
A selection of typical topics and questions for each

study phase is provided in Table 2. In some cases,
we give both general (broader) and specific ques-
tions related to a topic.

Troubleshooting – statistical consultation
when something has gone wrong
Sometimes, statistical consultants are (only) con-
tacted when something goes wrong. In such situa-
tions, the main reason for the consultation is
troubleshooting and finding emergency solutions.
Depending on the phase in which the root of the
problem lies (the refining the research problem and

TABLE 2 Typical topics and questions from statistical consulting sessions by study phase

Study phase Topic Typical questions

Problem refining and
study design

Sample size and power
calculations

‘How many patients will I need to include for my analysis?’
‘The maximum number of patients I can recruit is [n] – will my analysis
have enough power?’

Statistical analysis plan
(SAP)

‘How do I choose the proper statistical analysis without having seen the data?’
‘Which details of the chosen statistical methods should go into a SAP?’

Ethics application
comments

‘How can I explain/argue that the chosen research design is optimal/feasible?’

Data analysis Statistical software ‘How do I perform my chosen statistical technique in SPSS/SAS/R/Stata/[other
software]?’

Multiple comparisons ‘Do I need to account for multiple comparisons in my study?’
‘How can I adjust for multiple testing?’

Missing data General: ‘How do I deal with missing data?’
Specific: ‘Can I drop patients with missing values from the analysis?’

Assumptions ‘How do I check the assumptions of statistical method X?’
Outliers General: ‘How should I handle outliers?’

Specific: ‘Can I remove an influential observation with a specific ID from
the analysis?’

Results, interpretation
and discussion

Results interpretation General: ‘How do I interpret the results?’ or ‘Which part of the results should I
include in my paper?’
Specific: ‘How do I interpret the SPSS output of my regression analysis?’;
‘How do I interpret the interaction effects in my regression analysis?’

Results presentation General: ‘Which type of figure or table is the most appropriate to present my
results?’
Specific: ‘Can I use a donut or pie chart to present an ordinal variable?’

Peer review comments ‘How should I respond to a reviewer who asked why I chose analysis method
X?’; ‘Do I need to use the analysis method suggested by the reviewer of my
manuscript?’
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study design phase, the data analysis phase, or the
results, interpretation and discussion phase), sub-
stantial revision of the project may be needed. For
example, if the problem concerns only the interpret-
ation of the results, only a small revision of the
results and the discussion section may be needed,
whereas if the problem lies in the study design,
new analyses may be needed (if the project can be
saved at all).
In case a troubleshooting consultation is needed, it

is best that all people involved in decision-making
are present (see also the section above, on division
of tasks).

Conclusion and further reading
Clients hold many misconceptions about statistical
consulting (a few of which are listed in Table 3):
we hope that this article has dispelled these and
informed readers of the process – and value – of
involving a statistical consultant in their research
projects.
For those interested in further reading, there are

many outstanding introductory statistics books
available focusing on applying statistical methods,
but most do not discuss statistical consulting and/
or collaboration with a statistician. Here we list a
few of the resources that elaborate on the topics
explored in this article.

• Culliford (2022) offers an intermediate level book
with a strong focus on – and advocating – collab-
oration between clinical researchers and statisti-
cians. The book covers some more advanced
methods in a non-technical way and has an
entire chapter dedicated to a fictional (but realis-
tic) scenario describing the conversations and col-
laboration between a clinical researcher and a
statistician.

• Concerning typical consulting questions, Allison
& Gorman (1992) published a nice overview
with the most common statistical questions and

answers. Although their overview is old, the col-
lected questions are still very relevant, ranging
from questions about sample size to the number
of predictors in an interaction, and from reporting
results to data visualisation.

• One of the most common consulting topics is
sample size calculations. The curious reader
might want to look at Chow et al (2020) or
Julious (2023), both providing a comprehensive
overview of many commonly employed methods
in an accessible way.

• A thorough, domain-independent overview of
what to expect when consulting a statistician
has been published by the American Statistical
Association’s Section on Statistical Consulting
(American Statistical Association 2013).
Updated several times since their first publication
in 2005, these guidelines address topics covered
in our article and also discuss financial terms,
confidentiality agreements and ethics.

• More and more journals have their own
statistical reporting guidelines, which also
advise on how to report statistical analyses. One
example we referred to above is Harrington et al
(2019). These might be a good starting point for
topics to be discussed with the statistical
consultant.

Supplementary material
Supplementary material is available online
at https://doi.org/10.1192/bja.2024.61.

Data availability
Data availability is not applicable to this article as
no new data were created or analysed in this study.
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MCQs

Select the single best option for each question stem

1 In which part of the empirical research cycle
is the statistician least likely to be involved?

a Study design
b Data collection
c Hypothesis testing
d Data analysis
e Study design and data collection.

2 Which of the following topics is unlikely to
be discussed in the data analysis phase?

a Assumptions of planned methods not being met
b Outliers and how to deal with them
c Power analysis
d Dealing with missing data
e Multiple testing correction.

3 Which of the following statements is false
concerning a good solution?

a A good solution can be obtained in a timely
fashion

b In a good solution, it is clear to both the statis-
tician and the client which steps the client will
perform after obtaining the solution

c A good solution should be of high scientific
quality but use language that the client
understands

d A good solution always uses the newest, state-
of-the-art method even if the client does not
understand it

e None of the above statements is false.

4 Which topics should the client and consult-
ant discuss when working in collaboration?

a Only division of tasks, authority and participation
in decisions and deliverables

b Only time frame of the project, frequency of
communication and deliverables

c Only division of tasks, authority, participation in
decisions and deliverables

d Only mode and frequency of communication,
deliverables and who owns the end product

e None of the above responses is correct.

5 Which of the following statements is true?
a Ensuring good communication is primarily the

responsibility of the statistical consultant
b Statistical consulting is only for those who have

limited experience with statistics
c Ensuring good communication is primarily the

responsibility of the client
d The client should never give feedback to the stat-

istical consultant about their communication style
e There is no question that is ‘too basic’: you can

ask what a standard deviation is if you need to.

MCQ answers
1 b 2 c 3 d 4 e 5 e
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