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Abstract
Background

Clinical assessment of catatonia includes the use of diagnostic systems, like the Diagnostic and Statistical Manual 5 (DSM-5) and International Classi�cation
of Disease Manual 10 (ICD-10), or screening tools such as the Bush Francis Screening Instrument (BFCSI)/Bush Francis Catatonia Rating Scale (BFCRS) and
Braunig’s Catatonia Rating Scale. In this study, we describe the inter-rater reliability (IRR), utilizing the BFCSI, BFCRS and DSM-5 to screen for catatonia.

Method

Data from 10 participants recruited as part of a larger prevalence study were used to determine IRR by �ve assessors after they were trained in the application
of the 14-item BFCSI, 23-item BFCRS and DSM-5 to assess catatonia in new admissions. Krippendorff α was used to compute the IRR, and Spearman’s
correlation was used to determine concordance between screening tools. The study was performed at a 35-bed acute mental health unit in Dora Nginza
Hospital, Nelson Mandela Bay Metro.  Participants were mostly involuntary admissions under the Mental Health Care Act of 2002 and between the ages of 13
and 65 years and older.

Results

The majority (8, 80%) were 35 years or less and males (8, 80%). At least six (60%) of the ten participants were found to have catatonia based on the
BFCSI/BFCRS and DSM-5 criteria.

The BFCRS (complete 23-item scale) had the greatest level of inter-rater agreement with an α=0.798, while the DSM-5 had the lowest level of inter-rater
agreement with an α=0.565. The highest correlation coe�cients were observed between the BFCRS and BFCSI.

Conclusion

The BFCSI and BFCRS were found to be sensitive tools for screening for catatonia with high IRR and high correlation coe�cients, while the DSM 5 showed
some de�ciencies in screening for catatonia with low IRR and lowest correlation with the other two tools. 

Background
Catatonia has a wide range of prevalence in different populations, from less than 10% to just above 60%.1–3 This may be in�uenced by factors that include
the assessment tools used to screen for catatonia and the inter-rater reliability (IRR) among clinicians undertaking the assessment. In this descriptive study,
we used the Bush Francis Catatonia Screening Instrument (BFCSI), Bush Francis Catatonia Rating Scale (BFCRS) and Diagnostic and Statistical Manual-5
(DSM-5) as assessment tools for catatonia.4 5 We analyzed data to determine the IRR among a group of �ve mental health professionals trained to apply
these tools in an inpatient acute mental health setting. Data were collected from September 2020 to February 2021 as part of a larger 12-month study on
catatonia in Dora Nginza Hospital, a general regional hospital in Nelson Mandela Bay, South Africa.

Assessment of catatonia
Tools or diagnostic systems such as the DSM-5 or International Classi�cation of Diseases 10 (ICD-10), help to guide the clinical examination when assessing
catatonia.3 4 Validity and IRR of assessment tools are important considerations that may in�uence the pick-up rate of catatonia, which makes it important to
choose a valid assessment tool with acceptable IRR.5 6 The BFCSI meets these criteria as an acceptable screening tool because it has shown good IRR and
has been successfully used at the study site to screen new admissions for catatonia.5 7 A number of studies have also indicated that the BFCSI is a reliable
and valid screening tool for catatonia.3 5 7–10

The importance of diagnosing catatonia across all levels of mental healthcare—Lack of recognition of catatonia in the clinical setting has been a challenge
for a long time but over the years there have been concerted efforts to increase recognition, diagnosis and treatment.2 9 Reasons for remaining challenges in
recognition could be due to several factors including the assumption that catatonia is rare, the �uctuation and periodic nature of the presentation in some
patients with waxing and waning of symptoms during an episode and the misinterpretation of catatonic symptoms as being “put on” by patients to gain
attention.2 8–9

Rapid intervention to achieve resolution of catatonia is crucial to ensure that it has a good response and is resolved successfully.1–3 This may help prevent
progression to chronic or more severe catatonia with potentially life-threatening complications. A longer duration of catatonia has been associated with a
worse response to treatment. 1–3 Timely recognition and treatment may help to avoid the more serious complications of catatonia, some of which are
potentially fatal. These include autonomic instability, bed sores, contractures, aspiration pneumonia, malnutrition, dehydration, renal failure, deep vein
thrombosis and pulmonary embolus. 2 14–16

Due to the various causes of catatonia, it often presents in inpatient psychiatric settings but is also seen in accident and emergency settings, medical and
neurological settings. When catatonia is missed, it delays diagnosis and has serious implications for response to treatment. This is because a good response
to treatment has been found in patients with an acute onset.1–3 It is therefore crucial to sensitize staff in these settings to be alert to the possibility of
catatonia and to know how to assess patients accurately, using reliable tools that are sensitive and relatively easy to apply for the average clinician working in
such settings. This study researches the interrater reliability of three screening tools in an inpatient acute mental health setting and provides insight into
applicability of these tools when used by nursing and medical staff who work in this setting.
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Relevance of this research for mental health systems and policy— The current Mental Health Policy Framework and Strategic Plan of South Africa (2012 to
2020) is up for review and does not consider catatonia as an entity that requires focus when considering mental disorders across all levels of cate.17 The
relevance of catatonia in the next mental health policy framework and also for future planning of mental health systems, is that taking it into consideration
can provide an opportunity to ensure that it is an available of resource, since it is an effective treatment for catatonia. Thus, ensuring that availability of ECT is
written into such a policy would have a bearing on access to this intervention for patients presenting with catatonia in future.

Comparing the BFCSI and DSM-5 in the assessment of catatonia—The BFCSI was developed by Bush et al. as a 14-item screening tool for catatonia. To
assess the severity of catatonia, its use is complemented by completion of the full 23-item BFCRS if two or more signs of catatonia are present.5 7 The BFCRS
has also been recommended by Sienaert et al. for routine use because of its good reliability, validity, and relative ease of application.9

In a study by Sarkar et al. on assessment of catatonia and IRR using four different instruments, more cases with catatonia were identi�ed when applying the
full BFCRS scale compared to the DSM-5, and IRR was demonstrated to be good (α = 0.779).4 10–12 Similar to this study, the number of the assessors in our
study were �ve, consisting of three professional nurses and two psychiatry residents.

Aims
We aimed to investigate and describe the IRR in the assessment of catatonia at the study site using the DSM-5 and BFCSI/BFCRS to screen for catatonia as
part of a larger 12-month study on catatonia.

Objectives
The main research objective was the assessment of the �rst ten participants suspected of having catatonia by �ve assessors using the BFCSI/BFCRS and
DSM-5 to determine IRR in a prevalence study on catatonia. We present data on the IRR and assessment of catatonia at the study site.

Research design
This was a prospective, descriptive study that utilized a quantitative method. Data based on the BFCSI/BFCRS and DSM-5 criteria were used to calculate the
IRR and concordance rates for the assessment tools.

Methods
Patients who were admitted to the MHU from September 2020 to the February 2021 were requested to participate in the study. Those who provided informed
consent were recruited by the research team comprised of the lead researcher and �ve research assistants. For the IRR evaluation, the �rst 10 participants
suspected of having catatonia on admission as determined by the admitting doctor, were assessed by the research team. The screening tools applied by the
research team were the BFCSI/BFCRS and DSM-5 to assess for the presence or absence of catatonia, and the data collected were used to determine the IRR.

Outline of the study process
The research team screened all new admissions for catatonia. Assessors were two psychiatry residents, both with two years of experience in psychiatry, and
three mental health professional nurses with a background of more than ten years each, working in mental health services.

The principal investigator trained the �ve assessors on how to use the BFCSI/BFCRS and DSM-5 to assess for catatonia. The training consisted of the
meaning of the terms used in the BFCSI/BFCRS and DSM-5 to describe signs of catatonia, a practical demonstration of how to elicit and document the DSM-5
diagnostic criteria for catatonia, and the 14- and 23-items in the BFCSI/BFCRS, respectively. Training also included how to uniformly capture the data on the
data form and supervised practice sessions on each other and on practice participants under the guidance of the principal investigator.

An IRR with a Krippendorff α in the range of 0.61 and 0.8 during the practice scoring in at least one of the screening tools was considered acceptable for the
assessors to proceed to the scoring of study participants for the broader prevalence study.11 Assessments of the participants were performed on the same day
for the IRR part of the study, or as close as possible. The de�nitions for catatonia that were inherent to the screening tools were accepted as the cut-off points
for the diagnosis of catatonia, that is, the presence of two or more symptoms in the BFCSI/BFCRS and presence of three or more symptoms in the DSM-5. In
cases where the assessors identi�ed possible missed catatonia, the treating doctor was provided with any additional information found during the participant
assessments to allow for a review of the patient’s clinical case and management.

Setting
The setting was a 35-bed acute mental health unit in Dora Nginza Hospital, Nelson Mandela Bay Metro, which is a city with a population of 1.2 million people
in the Eastern Province of South Africa.12 The city has high unemployment and morbidity of mental illness rates.13 Mental health services at the MHU include
24-hour care for persons who present with acute mental illness requiring inpatient treatment and electroconvulsive therapy for those who may need it. The
MHU receives referrals from other departments within the hospital as well as local clinics and district hospitals.

Sampling
Convenience sampling of all patients admitted to the MHU over the �rst six-month period of the study was undertaken.

The number of patients that were expected to be admitted during the �rst six months of the study period was approximately 130 based on unit admission
�gures over the previous six months. This was due to the restrictive effects of the COVID-19 outbreak on admissions rates and bed occupancy in the MHU.
The restrictions were mainly because the new admissions required screening for COVID-19, and the patients had to be admitted in separate spaces within the
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unit that would allow for social physical distancing. This resulted in a reduced bed capacity compared to the usual 35-bed occupancy and lower admission
rates. Six months was chosen as the approximate duration it would take to recruit the 10 patients required for the IRR evaluation, given the effect of COVID-19
on admission rates.

Participants
Most people admitted to the Dora Nginza Hospital MHU were involuntary admissions under the Mental Health Care Act of 2002.14 between the ages of 13 and
65 years and older due to the lack of child, adolescent, and geriatric inpatient-speci�c services in the region.

Data management and analysis
To determine the IRR, Krippendorff’s α was computed for each screening tool. Krippendorff’s α allows multiple assessors to assess the same set of patients.11

To make use of this method, each tool used to assess each patient for catatonia was recoded into a binary variable re�ecting either the presence or absence
of catatonia. A higher Krippendorff’s α re�ects a higher rate of agreement between the assessors. The presence of catatonia observed per tool was compared
using Spearman’s correlation coe�cient (ρ).15 Quantitative data on the assessment and presentation of catatonia in the 10 participants were summarized
using descriptive statistics, with categorical variables presented using frequency and contingency tables. Descriptive statistics were calculated for the
samples used to assess the IRR as well as on the rest of the samples for the prevalence study.

Results
Eight (80%) of the 10 participants screened by the �ve assessors were 35 years or less in age, and 8 (80%) were male. At least six (60%) of the ten participants
were found to have catatonia based on the BFCSI/BFCRS and DSM-5 criteria. The resulting Krippendorff’s α values are listed in Table 1. BFCRS and BFCSI had
higher Krippendorff α values compared to the DSM-5. The BFCSI (14-items scale) and BFCRS (complete 23-item scale) had the greatest level of inter-rater
agreement with an α = 0.798 each, while the DSM-5 had the lowest level of inter-rater agreement with an α = 0.565. The correlation coe�cients re�ecting the
presence of catatonia in each diagnostic method are shown in Table 2. The highest correlation coe�cients were observed between the BFCRS and BFCSI.

Table 1
Krippendorff’s alpha for the rating scales

  Krippendorff's alpha

BFCRS 0.798

DSM-5 0.565

BFCSI 0.798

Current Catatonia 0.778

Table 2
Correlations among the rating scales

  BFCRS Complete DSM-5 BFCRS Screen

BFCRS Complete 1 .564** 1.000**

DSM-5   1 .564**

BFCRS Screen     1

Discussion
The assessment tools with the best IRR, as re�ected by a Krippendorff’s α of 0.798 and a correlation coe�cient of 1, were the BFCSI and BFCRS. DSM-5 had
the lowest Krippendorff’s α of 0.565 and a correlation coe�cient of 0.564 with both BFCRS and BFCSI. Several studies have indicated the validity, ease of
application, and good IRR of the BFCSI/BFCRS as an assessment tool for catatonia in the clinical setting.1–5 7 8 None had evaluated the use of these
screening tools in an African setting. Similarly, this study also re�ects that BFCRS is the most sensitive instrument for picking up catatonia, even in a South
African acute mental health unit setting. The DSM-5 on the other hand, had a much lower IRR score and correlated poorly with the other screening tools,
indicating shortcomings when it comes to identifying catatonia. This implies that speci�cally for the assessment of catatonia, it may not be as useful in the
clinical setting.1–4

Thus, the �ndings of this study support the utility of the BFCSI/BFCRS as an assessment tool in an acute mental health setting and highlight the importance
of using such tools over and above the DSM-5 when assessing patients with catatonia. The other important �nding in our study is that it was possible to
upskill mental health nurses to assess new admissions for catatonia after only one training session with a specialist psychiatrist, achieving a good level of
IRR with a validated tool. This has potential implications for resource limited inpatient settings similar to the study site, which provide treatment for serious
mental illness where catatonia might present. Since catatonia may also presents in Accident and Emergency, Internal medicine, and Neurology Departments,
the implications of these �ndings may potentially be applicable in clinical environments beyond mental health units. This is especially important since
catatonia may also present in delirious patients more likely to be seen in these clinical settings.16
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Implications of �ndings for mental health systems—This study demonstrates that professional nurses working in mental health were upskilled with one
session to apply easily available and free screening tools like the Bush Francis catatonia Screening Tool and the Bush Francis Catatonia Rating Scale, to
assess patients for catatonia. This, given the potential for progression to more severe catatonia which may be fatal if untreated, presents a prime opportunity
to review training and guidelines for screening at primary are level. The results of our study represent the �rst step towards gathering evidence on the
assessment of catatonia which in turn may be available to policy makers when they weigh allocation of resources for mental health interventions. Moreover,
assessment for catatonia using the BFCSI did not add much time to the clinical assessment and assessors still managed to maintain a high IRR with good
correlation with the BFCRS, making the BFCSI a potentially useful tool for screening for catatonia in similar inpatient settings. In other words, our �ndings
suggest that use of the BFCSI/BFCRS to screen for catatonia may improve overall capacity and ability to assess for catatonia, thus diminishing the reliance
on the clinician’s clinical acumen alone, which may help to avoid missing cases of catatonia in such settings.

Study limitations
Limitations of this study include a small sample size, the number of assessment tools for catatonia, which did not include the Braunig’s Catatonia Rating
Scale or ICD-10, and the fact that the analysis only focused on the presence or absence of catatonia on admission and did not include cases where catatonia
might have developed during the rest of the inpatient period.

Conclusion
The �ndings of this study support �ndings from other studies that have identi�ed the BFCRS and BFSCI as reliable screening tools for catatonia with good IRR
and the DSM-5 has notable de�cits which limit its utility in the assessment of catatonia in the clinical setting.4 5

Abbreviations
BFCRS = Bush Francis Catatonia Rating Scale, BFCSI = Bush Francis Screening Instrument, DSM-5 = Diagnostic and Statistical Manual 5, ICD-10 =
International Classi�cation of Diseases 10, IRR = Inter-rater reliability
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