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Abstract

Background: Clinical practice guidelines (CPGs) recommend the monitoring of somatic parameters in patients
treated with antipsychotic drugs in order to detect adverse effects. The objective of this study was to assess, in
adult and (frail) elderly populations, the consistency and applicability of the somatic monitoring instructions
recommended by established CPGs prior to and during antipsychotic drug use.

Methods: A search for national and international CPGs was performed by querying the electronic database
PubMed and Google. Somatic monitoring instructions were assessed for adult and (frail) elderly populations
separately. The applicability of somatic monitoring instructions was assessed using the Systematic Information for
Monitoring (SIM) score. Somatic monitoring instructions were considered applicable when a minimum SIM score of
3 was reached.

Results: In total, 16 CPGs were included, with a total of 231 somatic monitoring instructions (mean: 14; range: 0–
47). Of the somatic monitoring instructions, 87% were considered applicable, although critical values and how to
respond to aberrant values were only present in 28 and 52% of the available instructions respectively. Only 1 CPG
presented an instruction specifically for (frail) elderly populations.

Conclusions: We emphasize the need for a guideline with somatic monitoring instructions based on the SIM
definition for both adult and (frail) elderly populations using antipsychotic drugs. In addition, CPGs should state that
clear agreements should be made regarding who is responsible for interventions and somatic monitoring prior to
and during antipsychotic drug use.
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Background
In both adult and (frail) elderly populations, anti-
psychotic drugs are used effectively in the treatment of
several psychiatric disorders, such as schizophrenia, bi-
polar disorder, psychotic depression, and resistant major
depression. In the (frail) elderly, antipsychotic drugs are

also used, for example, in the treatment of delusional
disorders and behavioural symptoms, despite limited evi-
dence of effectiveness [1–5]. Treatment with anti-
psychotic drugs is associated with major adverse effects,
such as metabolic disturbances including glucose in-
tolerance, weight gain, cerebrovascular events, and extra-
pyramidal symptoms. These adverse effects contribute to
a shorter life expectancy in both adult and (frail) elderly
populations. In order to detect and treat antipsychotic-
induced adverse effects, structural and frequent somatic
monitoring is needed [6].
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Several clinical practice guidelines (CPGs) recommend
monitoring somatic parameters during treatment with
antipsychotic drugs in order to detect antipsychotic-
induced adverse effects. Furthermore, to be applicable in
daily clinical practice, CPGs have to provide information
regarding which monitoring parameters must be deter-
mined and when this should occur. It should be clear
how often monitoring is necessary and what reference
values are used together with recommendations for ab-
errant outcome values. It should also be clear whether
these recommendations are applicable for specific pa-
tient populations like the (frail) elderly.
Several studies have shown that adherence to monitor-

ing guidelines for antipsychotic drugs is poor. This may
lead to underdetection of drug-induced adverse effects
[7–10]. Adherence may be improved when monitoring
instructions are clear and applicable, because clear
guidelines are necessary to encourage healthcare profes-
sionals to implement proper monitoring practices. Sev-
eral instruments are available to quantify whether CPGs
are applicable and clear. The AGREE II instrument is a
tool to assess the general quality of CPGs. Several stud-
ies using the AGREE II instrument have shown that
many guidelines for the treatment of psychiatric disor-
ders are not applicable and clear [11–13]. Although do-
mains 4 and 5 of the AGREE II instrument assess the
“clarity of presentation” and “applicability” of the CPG
respectively, the items within these domains are not en-
tirely suitable for assessing the quality of somatic moni-
toring instructions in CPGs specifically. The resulting
scores per item do not sufficiently indicate what is caus-
ing the recommendations to be unclear or inapplicable.
For this purpose, the Systematic Information for Mon-

itoring (SIM) score tool has been developed, in which
every monitoring instruction is assessed on six different
items. Several studies have used the SIM score to assess
the quality of somatic monitoring instructions in CPGs.
For example, Nederlof et al. assessed the clarity and ap-
plicability of somatic monitoring instructions, as stated
in established CPGs for treatment of bipolar disorders,
for patients using lithium. This led to the conclusion
that an improvement in applicability is needed [14–16].
To our knowledge, it is unknown whether somatic

monitoring instructions for the use of antipsychotic
drugs are recommended consistently among different
CPGs and whether they are applicable in daily clinical
practice. Furthermore, it is unknown if CPGs provide
specific information on somatic monitoring instructions
for the (frail) elderly using antipsychotic drugs.

Aim of the study
The objective of this study was to assess the consistency
in CPGs of somatic monitoring instructions for
antipsychotic-induced adverse events and whether these

instructions are applicable in daily clinical practice for
adult and (frail) elderly populations.

Methods
Identification and selection of clinical practice guidelines
(CPGs)
We included both national and international CPGs for
somatic monitoring instructions for adults (18–65 years
old) and (frail) elderly patients using antipsychotic drugs.
We defined frailty as “a condition in which the individ-
ual is in a vulnerable state at increased risk of adverse
health outcomes and/or dying when exposed to a stres-
sor” [17].
A search for national and international CPGs was per-

formed by exploring the electronic database PubMed
and a general search engine (Google).
Search terms were “antipsychotics”, “schizophrenia”,

“bipolar disorders”, “dementia”, and “guidelines”. Criteria
for the selection of CPGs for assessment were that the
CPG 1) was clearly defined as a guideline, 2) was written
in Dutch or English, and 3) included a section on anti-
psychotic treatment.
The search resulted in 114 CPGs of which 21 were not

written in Dutch or English. CPGs were selected that
were developed by major international societies with
published CPGs on schizophrenia, bipolar disorders and
dementia. The preselection procedure was conducted by
consensus by HM and JB (Fig. 1).

Assessment of somatic monitoring instructions
In order to assess the consistency of somatic monitoring
instructions in different CPGs, each selected CPG was
examined by authors EOH and JB for somatic monitor-
ing instructions related to antipsychotic drug use. All
available somatic monitoring instructions were collected
from the CPGs. Somatic monitoring instructions of add-
itional CPGs were collected whenever a referral was
made within a selected CPG.
Somatic monitoring instructions were defined as in-

structions to measure a parameter prior to and during
the use of antipsychotic drugs.
We defined a monitoring parameter as a parameter

that can be measured as an anthropometrical parameter
(e.g. height, weight, blood pressure, or waist circumfer-
ence), a laboratory parameter (e.g. blood glucose,
HbA1C, cholesterol, or prolactin) or a clinical monitoring
parameter for indicating adverse effects (e.g. movement
disorders).
Somatic monitoring instructions were classified as ei-

ther a baseline monitoring instruction prior to the start
of an antipsychotic drug or a monitoring instruction
during maintenance therapy. When monitoring timing
was not specified, the monitoring instruction was
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classified as both a baseline and a maintenance therapy
monitoring instruction.
Somatic monitoring instructions were allocated either

to mandatory or to recommended instructions based on
how the monitoring instruction was formulated in the
CPG.
Somatic monitoring instructions in CPGs were allo-

cated to (frail) elderly psychiatric populations when
these instructions were mentioned either in guideline
sections specifically for (frail) elderly populations or in
more general terms that every patient with the particular
severe mental illness had to be monitored regardless of
age.

Applicability of somatic monitoring instructions
The applicability of somatic monitoring instructions was
assessed using the SIM score [14–16]. The SIM score
tool rates somatic monitoring instructions on the follow-
ing six items: 1) what to monitor, 2) when to start moni-
toring, 3) when to stop monitoring, 4) how frequently to
monitor, 5) critical values of the parameter, and 6) how
to respond. Each item yields either a score of 0 (moni-
toring instruction is not clearly described) or a score of
1 (monitoring instruction is clearly described), resulting
in a total SIM score varying from 0 to 6. Somatic

monitoring instructions were considered applicable if
they yielded an acknowledged minimal total score of 3
[16].
The authors believe that an important explanation for

poor adherence to monitoring guidelines is the lack of
information regarding which healthcare professional is
responsible for the interpretation and treatment of aber-
rant monitoring outcomes. In order to address this issue,
we focused on an additional item apart from the SIM
score: who is responsible for treatment of aberrant mon-
itoring outcomes. We did not add this item to the total
SIM score because doing so would reduce the compar-
ability of our results with those of other studies compar-
ing CPGs with the SIM score.
The classification and assignment of the SIM scores of

all somatic monitoring instructions was carried out by
two authors independently (EOH and JB). Discrepancies
were discussed with a third author (AR) until consensus
was reached.

Outcome measures
Outcome measures are the following: 1) an overview of
recommended somatic monitoring instructions related
to antipsychotic drug use per selected CPG; 2) the per-
centage of clearly described somatic monitoring instruc-
tions per selected CPG, outlined to each of the six SIM

Fig. 1 Selection of clinical practice guidelines (CPGs) flowchart
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items and the additional item; and 3) the percentage of
applicable somatic monitoring instructions per selected
CPG.

Data analysis
For each CPG, the number of somatic monitoring in-
structions were presented along with the SIM score
items, corresponding mean/median SIM scores, and the
percentage of somatic monitoring instructions that were
applicable (SIM score ≥ 3).

Results
The search resulted in 16 CPGs (see Supplementary
Table 1, Additional file 1): 3 of either the American Psy-
chiatric Association (APA) [18–20], the National Insti-
tute for Health and Care Excellence (NICE) [21–23], the
Royal Australian and New Zealand College of Psychia-
trists (RANZCP) [24–27], or the World Federation of
Societies of Biological Psychiatry (WFSBP) [28–33] and
4 Dutch CPGs [34–37]. Of these 16 CPGs, three came
from organizations based in North America, three from
Oceania, three from worldwide organizations and seven
CPGs were drawn up by organizations based in Europe.
Supplementary Table 2, Additional file 2 presents an

overview of the somatic monitoring instructions in the
included guidelines. All guidelines present within their
scope that they were established either specifically for
the adult population or for all patients with the particu-
lar disease. Additionally, the APA guideline for the treat-
ment of schizophrenia [20] and the NICE guideline for
the treatment of bipolar disorders [21] include a passage
noting specifically that (frail) elderly patients “should be
offered the same range of treatments and services as
younger people”. There were no specific somatic moni-
toring instructions present for (frail) elderly populations,
except for one cited in the APA guideline for the treat-
ment of dementia [18] and related to blood count moni-
toring during the use of clozapine.
The SIM scores of the included guidelines are pre-

sented in Supplementary Table 3, Additional file 3. A
total of 231 somatic monitoring instructions for people
using antipsychotic drugs were found, with a mean of 14
somatic monitoring instructions per CPG. The number
of somatic monitoring instructions per CPG ranges from
no somatic monitoring instructions to 47 somatic moni-
toring instructions. This number includes somatic moni-
toring instructions from additional CPGs referred to in
the included CPGs, corresponding with 23% (n = 52) of
the total number of somatic monitoring instructions.
In 91% of the present somatic monitoring instructions,

“what to monitor” is specified. “When to start monitor-
ing”, “when to stop monitoring”, “how frequently to
monitor”, “critical value”, and “how to respond” are spe-
cified in 97, 84, 70, 28, and 52% respectively.

Responsibility for monitoring and/or for treatment of
aberrant outcome values is specified in 56% of the
present somatic monitoring instructions. A SIM score of
at least 3 was reached in 87% of the present somatic
monitoring instructions.

Discussion
This study presents an overview of somatic monitoring
instructions and their applicability in 16 CPGs regarding
somatic monitoring prior to and during antipsychotic
drug use by adult and (frail) elderly populations. Overall,
most of the somatic monitoring instructions are applic-
able with a mean SIM score equal to or higher than 3.
The included CPGs address several important aspects
and achieve high scores on “what to monitor” (91%),
“when to start monitoring” (97%), “when to stop moni-
toring” (84%), and “how frequently to monitor” (70%).
However, the overall applicability of CPGs can be fur-
ther improved in the following ways. First, by including
information about critical values (currently 28%), how to
respond to aberrant outcome values in terms of inter-
ventions (currently 52%), or which healthcare profes-
sional is responsible for these interventions (currently
56%).
Second, there is no consensus on what parameters

must be monitored prior to and during the use of anti-
psychotics. Four CPGs provide instructions for around
30 or more monitoring parameters, while another 8 pro-
vide no information. Four remaining CPGs are situated
in between, providing around 15 to 27 monitoring
parameters.
Finally, with one exception, none of the guidelines

provide specific somatic monitoring instructions regard-
ing the monitoring of (frail) elderly populations using
antipsychotics drugs.

Applicability
Although somatic monitoring instructions indicate
which parameter should be monitored and how often,
they lack information regarding the presentation of crit-
ical values, how to respond to aberrant outcome values,
and whose responsibility it is to monitor and to inter-
vene based on aberrant outcome values. The lack of in-
formation regarding whose responsibility it is to initiate
monitoring may contribute to the low monitoring rates
among psychiatric populations [38], as psychiatrists and
primary health care professionals express different opin-
ions regarding who is responsible for the monitoring
and treatment of, for example, metabolic effects due to
psychotropic drugs [39–41]. In addition, the lack of clar-
ity in how to respond in terms of interventions and who
is responsible to intervene may be a contributing factor
in the inadequate treatment of psychiatric patients in the
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case of, among other things, metabolic abnormalities
[38, 42].
For example, Bruins et al. present persistently low

treatment rates for metabolic abnormalities among pa-
tients with psychotic disorders, despite reasonable an-
nual monitoring rates during a period of 3 years. More
than half of the patients for whom pharmacotherapy for
metabolic disorders was recommended did not receive
any treatment [42]. Although the authors did not inves-
tigate the reason for these alarmingly low treatment
rates, a contributing factor could be the lack of informa-
tion in available guidelines for interventions in the case
of aberrant outcome values.
The study by Bruins et al. was performed in the

Netherlands. The Dutch guidelines contain neither in-
formation on interventions in the case of aberrant out-
come values nor information on responsibility for
treating metabolic abnormalities. Possibly, adding
mandatory statements that manage outcomes of moni-
toring as part of integrative care should be addressed.

Consensus
The number of instructions and the recommended fre-
quency of monitoring differs significantly between CPGs.
Although somatic monitoring among patients with se-
vere mental illness is recognized internationally, some
CPGs do not specifically recommend somatic monitor-
ing during the use of antipsychotic drugs. For example,
the APA guideline for the treatment of bipolar disorders
and the NICE guideline for the treatment of dementia
provide no instructions regarding somatic monitoring at
all. In addition, CPGs that do present somatic monitor-
ing instructions differ in the amount of instruction. This
indicates a lack of consensus on what to monitor prior
to and during antipsychotic drug use. This lack of
consistency among guidelines may have two causes.
First, the reason for the lack of consistency among

guidelines might be the scope of the guideline. Guide-
lines in which treatment with antipsychotic drugs is only
(a minor) part of the treatment protocol probably pro-
vide less information on monitoring. This suggestion
seems correct in view of the lower rate of somatic moni-
toring instructions in guidelines for dementia.
A second reason for the lack of consistency among

guidelines might be the scarcity of evidence for the posi-
tive effects of structural monitoring and interventions in
the case of aberrant outcome values. Recommendations
in CPGs are preferably evidence-based. For example,
(frail) elderly are often excluded from research resulting
in hardly any evidence for monitoring in these patients.
The lack of evidence results in recommendations for this
population that are mostly empirical or based on con-
sensus and therefore guideline committees will make

different considerations for which somatic monitoring
instructions should be part of a guideline [43–45].
The results imply that there is no uniformity among

CPGs regarding the content and number of somatic
monitoring instructions prior to and during the use of
antipsychotic drugs among adult and (frail) elderly pop-
ulations. To standardize somatic monitoring instructions
in CPGs, there is a need for consensus statements. In
addition, more research is necessary to investigate the
associations between the monitoring, prevention, and
treatment of antipsychotic-induced adverse effects. In
lack of evidence, consensus statements can be estab-
lished by using, for example, the Delphi method. This
method is used to reach consensus by sending question-
naires about a specified topic to a panel of experts. The
response to these questionnaires is aggregated and send
to the other experts. Experts can adjust their answers in
another round based upon the answers of the group.
The intended outcome after several rounds is a consen-
sus about the topic supported by all experts. A good ex-
ample of a consensus statement established with the
Delphi method was published recently regarding the
monitoring of lithium [46, 47].

Somatic monitoring instructions for (frail) elderly
populations
This study shows that CPGs, including those for patients
with dementia, hardly recommend specific somatic mon-
itoring instructions for (frail) elderly populations using
antipsychotic drugs. This might be explained by the lack
of research regarding antipsychotic-induced adverse ef-
fects in (frail) elderly populations.
However, a systematic review and meta-analysis by

Schneider-Thoma et al. indicated a higher risk of second
generation antipsychotic-induced somatic serious ad-
verse events in older populations compared to adult
populations [48]. Because antipsychotic drug treatment
in (frail) elderly populations should be safe, it seems rea-
sonable to monitor according to the monitoring recom-
mendations developed for adult patients. However,
discussions may arise as to what to monitor and how
frequently to monitor in elderly populations, especially
when the frail and vulnerable elderly with short life ex-
pectancy are taken into account. For example, it can be
argued that the measurement of blood glucose is still ne-
cessary in the (frail) elderly to prevent short-term com-
plications, whereas the monitoring of blood lipids seems
less necessary, given its association with longer-term
complications in a population with a short life expect-
ancy [49, 50].
The lack of specific somatic monitoring instructions

for the (frail) elderly using antipsychotic drugs may
affect medication safety. For example, Ndukwe et al.
show that glucose monitoring was suboptimal in (frail)
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elderly patients using antipsychotic drugs, putting these
patients at risk for hyperglycemia [9]. To address these
issues, it is advisable to incorporate a specific section in
current and future guidelines regarding monitoring in-
structions for relevant subpopulations, including the
(frail) elderly, according to the SIM definitions.
A few limitations should be mentioned. Although the

SIM score tool addresses the applicability of both the
somatic monitoring instructions that are present and,
therefore, the applicability of the clinical practice guide-
line, it does not assess the clinical relevance of the pre-
sented somatic monitoring instructions. Furthermore, in
order to analyze a manageable amount of CPGs we used
an arbitrary search strategy. We have based our results
upon the selection of CPGs from major societies (APA,
NICE and RANZCP) from three continents, one global so-
ciety (WFSPBP) and CPGs made in The Netherlands. We
do not know whether these results are generalizable to,
for example, smaller societies and CPGs in other lan-
guages than English or Dutch. However, despite this limi-
tation, we analyzed 16 CPGs and therefore we believe that
our results provide valuable information to other inter-
national societies to critically reflect upon their CPGs.

Conclusions
In conclusion, this study shows that improvements are
possible in the applicability of monitoring instructions
for patients using antipsychotic drugs. Reference values,
interventions in the case of aberrant outcome values,
and responsibilities for treating aberrant values should
be stated more clearly with respect to both adult and
(frail) elderly populations. The need for somatic moni-
toring is recognized internationally. However, the evi-
dence for the positive effects of somatic monitoring is
scarce. More research is necessary to investigate the as-
sociation between somatic monitoring and treatment
outcomes in order to achieve more consensus on som-
atic monitoring instructions in CPGs.

Abbreviations
AGREE: Appraisal of Guidelines for Research & Evaluation; APA: American
Psychiatric Association; CPG: Clinical practice guideline; NICE: National
Institute for Health and Care Excellence; RANZCP: Royal Australian and New
Zealand College of Psychiatrists; SIM: Systematic Information for Monitoring;
WFSBP: World Federation of Societies of Biological Psychiatry

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12888-021-03162-w.

Additional file 1: Supplementary Table 1. Clinical Practice Guidelines.

Additional file 2: Supplementary Table 2. Clinical Practice Guidelines.

Additional file 3: Supplementary Table 3. Clinical Practice Guidelines.

Acknowledgements
Not applicable.

Authors’ contributions
JB, EOH, AR, ER, and HM made substantial contributions to the conception or
design of the work; or the acquisition, analysis, or interpretation of data; or
the creation of new software used in the work. In addition, JB, EOH, AR, ER,
and HM drafted the work or revised it critically for important intellectual
content. Finally, JB, EOH, AR, ER, and HM approved the version to be
published and agreed to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of
the work are appropriately investigated and resolved.

Funding
Not applicable.

Availability of data and materials
Datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Clinical Pharmacy, Wilhelmina Hospital Assen, Mailbox:
30.001, Assen, Drenthe 9400 RA, The Netherlands. 2GGZ Drenthe Mental
Health Services Drenthe, Assen, Drenthe, The Netherlands. 3Department of
Psychiatry, Research School of Behavioural and Cognitive Neurosciences,
University of Groningen, University Medical Centre Groningen, Groningen,
The Netherlands. 4Department of Pharmacotherapy, -Epidemiology &
-Economics, Pharmacy and Pharmaceutical Sciences, University of Groningen,
Groningen, Groningen, The Netherlands. 5Department of Clinical Pharmacy
and Clinical Pharmacology, Medical Centre Leeuwarden, Leeuwarden,
Friesland, The Netherlands. 6Department of Psychiatry, Interdisciplinary
Centre for Psychopathology and Emotion Regulation, University of
Groningen, University Medical Centre Groningen, Groningen, Groningen, The
Netherlands.

Received: 30 July 2020 Accepted: 11 March 2021

References
1. Hálfdánarson Ó, Zoëga H, Aagaard L, Bernardo M, Brandt L, Fusté AC, et al.

International trends in antipsychotic use: a study in 16 countries, 2005–
2014. Eur Neuropsychopharmacol. 2017;27(10):1064–76.

2. Højlund M, Pottegård A, Johnsen E, Kroken RA, Reutfors J, Munk-Jørgensen
P, et al. Trends in utilization and dosing of antipsychotic drugs in
Scandinavia: comparison of 2006 and 2016. Br J Clin Pharmacol. 2019;85(7):
1598–606.

3. Wetzels RB, Zuidema SU, de Jonghe JF, Verhey FR, Koopmans RT.
Prescribing pattern of psychotropic drugs in nursing home residents with
dementia. Int Psychogeriatr. 2011;23(8) Available from: http://www.ncbi.nlm.
nih.gov/pubmed/21682938.

4. Shah SM, Carey IM, Harris T, DeWilde S, Cook DG. Antipsychotic prescribing
to older people living in care homes and the community in England and
Wales. Int J Geriatr Psychiatry. 2011;26(4):423–34.

5. Van der Spek K, Gerritsen DL, Smalbrugge M, Nelissen-Vrancken MHJMG,
Wetzels RB, Smeets CHW, et al. PROPER I: frequency and appropriateness of
psychotropic drugs use in nursing home patients and its associations: a
study protocol. BMC Psychiatry. 2013;13(1) Available from: http://
bmcpsychiatry.biomedcentral.com/articles/10.1186/1471-244X-13-307.

6. De Hert M, Dekker JM, Wood D, Kahl KG, Holt RIG, Möller HJ. Cardiovascular
disease and diabetes in people with severe mental illness position
statement from the European Psychiatric Association (EPA), supported by
the European Association for the Study of Diabetes (EASD) and the
European Society of Cardiology (ESC). Eur Psychiatry. 2009;24(6):412–24.

Brouwer et al. BMC Psychiatry          (2021) 21:189 Page 6 of 8

https://doi.org/10.1186/s12888-021-03162-w
https://doi.org/10.1186/s12888-021-03162-w
http://www.ncbi.nlm.nih.gov/pubmed/21682938
http://www.ncbi.nlm.nih.gov/pubmed/21682938
http://dx.doi.org/10.1186/1471-244X-13-307
http://dx.doi.org/10.1186/1471-244X-13-307


7. Simoons M, Mulder H, Doornbos B, Raats PCC, Bruggeman R, Cath DC, et al.
Metabolic syndrome at an outpatient clinic for bipolar disorders: a case for
systematic somatic monitoring. Psychiatr Serv. 2019;70(2) Available from:
https://psychiatryonline.org/doi/10.1176/appi.ps.201800121.

8. Simoons M, Mulder H, Doornbos B, Schoevers RA, van Roon EN, Ruhé HG.
Monitoring of somatic parameters at outpatient departments for mood and
anxiety disorders. Guloksuz S, editor. PLoS One. 2018;13(8) Available from:
https://dx.plos.org/10.1371/journal.pone.0200520.

9. Ndukwe HC, Nishtala PS. Glucose monitoring in new users of second-
generation antipsychotics in older people. Arch Gerontol Geriatr. 2017;70
Available from: http://www.ncbi.nlm.nih.gov/pubmed/28131975.

10. Mangurian C, Newcomer JW, Vittinghoff E, Creasman JM, Knapp P, Fuentes-
Afflick E, et al. Diabetes screening among underserved adults with severe
mental illness who take antipsychotic medications. JAMA Intern Med. 2015;
175(12):1977–9.

11. Gagliardi AR, Brouwers MC. Do guidelines offer implementation advice to
target users? A systematic review of guideline applicability. BMJ Open. 2015;
5:e007047 BMJ Publishing Group.

12. Goodarzi Z, Mele B, Guo S, Hanson H, Jette N, Patten S, et al. Guidelines for
dementia or Parkinson’s disease with depression or anxiety: a systematic
review. BMC Neurol. 2016;16(1):244.

13. Vähäniemi A, Välimäki M, Pekurinen V, Anttila M, Lantta T. Quality and
utilization of the finnish clinical practice guideline in schizophrenia:
evaluation using AGREE II and the vignette approach. Neuropsychiatr Dis
Treat. 2019;15:1239–48. https://doi.org/10.2147/NDT.S192752.

14. Nederlof M, Kupka RW, Braam AM, Egberts ACG, Heerdink ER. Evaluation of
clarity of presentation and applicability of monitoring instructions for
patients using lithium in clinical practice guidelines for treatment of bipolar
disorder. Bipolar Disord. 2018;20(8):708–20.

15. Nederlof M, Stoker LJ, Egberts TCG, Heerdink ER. Instructions for clinical and
biomarker monitoring in the Summary of Product Characteristics (SmPC) for
psychotropic drugs: overview and applicability in clinical practice. J
Psychopharmacol. 2015;29(12):1248–54.

16. Ferner RE, Coleman J, Pirmohamed M, Constable SA, Rouse A. The quality of
information on monitoring for haematological adverse drug reactions. Br J
Clin Pharmacol. 2005;60(4):448–51.

17. Morley JE, Vellas B, Abellan van Kan G, Anker SD, Bauer JM, Bernabei R, et al.
Frailty consensus: a call to action. J Am Med Dir Assoc. 2013;14(6) Available
from: https://pubmed-ncbi-nlm-nih-gov.proxy-ub.rug.nl/23764209/.

18. Rabins PV, Deborah Blacker C, Barry Rovner SW, Rummans T, Schneider LS,
Tariot PN, American Psychiatric Association, et al. Practice guideline for the
treatment of patients with Alzheimer’s disease and other dementias. 2nd
ed; 2010. Available from: www.psych.org

19. Hirschfeld RMA, Charles Bowden CL, Gitlin MJ, Keck PE, Suppes T, Thase ME,
American Psychiatric Association, et al. Practice guideline for the treatment
of patients with bipolar disorder. 2nd ed; 2010. Available from: http://www.a
ppi.org/CustomerService/Pages/Permissions.aspx

20. Lehman AF, Jeffrey Lieberman CA, Lisa Dixon V-CB, Thomas McGlashan MPHH,
Miller AL, Perkins DO, American Psychiatric Association, et al. Practice guideline
for the treatment of patients with schizophrenia. 2nd ed; 2010. Available from:
http://www.appi.org/CustomerService/Pages/Permissions.aspx

21. National Institute for Health and Care Excellence. Bipolar disorder:
assessment and management. 2014. Available from: www.nice.org.uk/guida
nce/cg185.

22. National Institute for Health and Care Excellence. Dementia: assessment,
management and support for people living with dementia and their carers.
2018. Available from: www.nice.org.uk/guidance/ng97.

23. National Institute for Health and Care Excellence. Psychosis and
schizophrenia in adults: prevention and management. 2014. Available from:
www.nice.org.uk/guidance/cg178.

24. Galletly C, Castle D, Dark F, Humberstone V, Jablensky A, Killackey E, et al.
Royal Australian and New Zealand College of Psychiatrists clinical practice
guidelines for the management of schizophrenia and related disorders. J
Psychiatry. 2016;50(5):410–72.

25. Malhi GS, Bell E, Bassett D, Boyce P, Bryant R, Hazell P, et al. The 2020 Royal
Australian and New Zealand College of Psychiatrists clinical practice
guidelines for mood disorders. Aust New Zeal J Psychiatry. 2021;55(1).
https://doi.org/10.1177/0004867420979353.

26. Clinical practice guidelines and principles of care for people with dementia.
2016. Available from: www.nice.org.uk/guidance/cg42/evidence. Cited 2021
Feb 4.

27. Assessment and management of people with behavioural and
psychological symptoms of dementia (BPSD). A handbook for NSW health
clinicians. 2013. Available from: www.health.nsw.gov.au. Cited 2021 Feb 4.

28. Grunze H, Vieta E, Goodwin GM, Bowden C, Licht RW, Azorin J-M, et al. The
World Journal of Biological Psychiatry The World Federation of Societies of
Biological Psychiatry (WFSBP) Guidelines for the biological treatment of
bipolar disorders: acute and long-term treatment of mixed states in bipolar
disorder on behalf of the Members of the WFSBP Task Force on Bipolar
Affective Disorders Working on this topic. 2017. Available from: http://www.
tandfonline.com/action/journalInformation?journalCode=iwbp20. Cited 2021
Feb 4.

29. Grunze H, Vieta E, Goodwin GM, Bowden C, Licht RW, Möller HJ, et al. The
World Federation of Societies of Biological Psychiatry (WFSBP) guidelines for
the biological treatment of bipolar disorders: update 2012 on the long-term
treatment of bipolar disorder. Per Vestergaard World J Biol Psychiatry. 2013;
14(3):154–219.

30. Grunze H, Vieta E, Goodwin GM, Bowden C, Licht RW, Möller H-J, Kasper S,
WFSBP Task Force On Treatment Guidelines For Bipolar Disorders. The
World Federation of Societies of Biological Psychiatry (WFSBP) guidelines for
the biological treatment of bipolar disorders: update 2010 on the treatment
of acute bipolar depression. World J Biol Psychiatry. 2010;11(2):81–109.
https://doi.org/10.3109/15622970903555881.

31. Hasan A, Falkai P, Wobrock T, Lieberman J, Glenth B, Gattaz WF, et al. World
Federation of Societies of Biological Psychiatry (WFSBP) guidelines for
biological treatment of schizophrenia. Part 3: update 2015 management of
special circumstances: depression, suicidality, substance use disorders and
pregnancy and lactation. World J Biol Psychiatry. 2015;16(3):142–70 Cited
2021 Feb 4.

32. Hasan A, Falkai P, Wobrock T, Lieberman J, Glenthoj B, Gattaz WF, et al.
World Federation of Societies of Biological Psychiatry (WFSBP) guidelines for
biological treatment of schizophrenia, part 2: update 2012 on the long-term
treatment of schizophrenia and management of antipsychotic-induced side
effects. 2013;

33. Hasan A, Falkai P, Wobrock T, Lieberman J, Glenthoj B, Gattaz WF, Thibaut F,
Möller HJ, the Wfsbp Task Force on Treatment Guidelines for Schizophrenia.
World Federation of Societies of Biological Psychiatry (WFSBP) guidelines for
biological treatment of schizophrenia, part 1: update 2012 on the acute
treatment of schizophrenia and the management of treatment resistance.
Shigeto Yamawaki (Japan). World J Biol Psychiatry. 2012;13(5):318–78.
https://doi.org/10.3109/15622975.2012.696143.

34. Van Bendegem M, Daemen P, Daggenvoorde T, Daniels M, Dols A, Hillegers
M, et al. Multidisciplinary guideline bipolar disorders [in Dutch]. 2015.
Available from: www.tijdstroom.nl

35. Van Alphen C, Ammeraal M, Blanke C, Boonstra N, Boumans H, Bruggeman
R, et al. Multidisciplinary guideline schizophrenia [in Dutch]. 2012. Available
from: www.tijdstroom.nl.

36. Multidisciplinary guideline somatic screening at people with a severe
mental illness [in Dutch]. Available from: www.venvn.nl. Cited 2020 May 20.

37. Guideline behavioural problems at people with dementia [in Dutch].
Available from: https://www.verenso.nl/richtlijnen-en-praktijkvoering/
richtlijnendatabase/probleemgedrag-bij-mensen-met-dementie. Cited 2020
May 20.

38. De Hert M, Correll CU, Bobes J, Cetkovich-Bakmas M, Cohen DAN, Asai I,
et al. Physical illness in patients with severe mental disorders. I. Prevalence,
impact of medications and disparities in health care. World Psychiatry. 2011;
10(1):52–77.

39. Mangurian C, Giwa A, Brosey E, Shumway M, Dilley J, Fuentes-Afflick E, et al.
Opinions of primary care clinicians and psychiatrists on monitoring the
metabolic effects of antipsychotics. J Am Board Fam Med. 2019;32(3):418–
23.

40. Mangurian C, Giwa F, Shumway M, Fuentes-Afflick E, Pérez-Stable EJ, Dilley
JW, et al. Primary care providers’ views on metabolic monitoring of
outpatients taking antipsychotic medication. Psychiatr Serv. 2013;64(6):597–
9.

41. Ramerman L, Hoekstra PJ, de Kuijper G. Exploring barriers and facilitators in
the implementation and use of guideline recommendations on
antipsychotic drug prescriptions for people with intellectual disability. J
Appl Res Intellect Disabil. 2018;31(6) Available from: https://pubmed-ncbi-
nlm-nih-gov.proxy-ub.rug.nl/29923275/.

42. Bruins J, Pijnenborg GHM, Van Den Heuvel ER, Visser E, Corpeleijn E, Bartels-
Velthuis AA, et al. Persistent low rates of treatment of metabolic risk factors

Brouwer et al. BMC Psychiatry          (2021) 21:189 Page 7 of 8

http://dx.doi.org/10.1176/appi.ps.201800121
http://dx.doi.org/10.1371/journal.pone.0200520
http://www.ncbi.nlm.nih.gov/pubmed/28131975
https://doi.org/10.2147/NDT.S192752
https://pubmed-ncbi-nlm-nih-gov.proxy-ub.rug.nl/23764209/
http://www.psych.org
http://www.appi.org/CustomerService/Pages/Permissions.aspx
http://www.appi.org/CustomerService/Pages/Permissions.aspx
http://www.appi.org/CustomerService/Pages/Permissions.aspx
http://www.nice.org.uk/guidance/cg185
http://www.nice.org.uk/guidance/cg185
http://www.nice.org.uk/guidance/ng97
http://www.nice.org.uk/guidance/cg178
https://doi.org/10.1177/0004867420979353
http://www.nice.org.uk/guidance/cg42/evidence
http://www.health.nsw.gov.au
http://www.tandfonline.com/action/journalInformation?journalCode=iwbp20
http://www.tandfonline.com/action/journalInformation?journalCode=iwbp20
https://doi.org/10.3109/15622970903555881
https://doi.org/10.3109/15622975.2012.696143
http://www.tijdstroom.nl
https://www.tijdstroom.nl
http://www.venvn.nl
https://www.verenso.nl/richtlijnen-en-praktijkvoering/richtlijnendatabase/probleemgedrag-bij-mensen-met-dementie
https://www.verenso.nl/richtlijnen-en-praktijkvoering/richtlijnendatabase/probleemgedrag-bij-mensen-met-dementie
https://pubmed-ncbi-nlm-nih-gov.proxy-ub.rug.nl/29923275/
https://pubmed-ncbi-nlm-nih-gov.proxy-ub.rug.nl/29923275/


in people with psychotic disorders: a PHAMOUS study. J Clin Psychiatry.
2017;78(8):1117–25.

43. De Hert M, Vancampfort D, Correll CU, Mercken V, Peuskens J, Sweers K,
et al. Guidelines for screening and monitoring of cardiometabolic risk in
schizophrenia: systematic evaluation. Br J Psychiatry. 2011;199(2):99–105.

44. Shekelle PG, Woolf SH, Eccles M, Grimshaw J. Developing guidelines. BMJ.
1999;318(7183):593–6.

45. Vancampfort D, Sweers K, Probst M, Mitchell AJ, Knapen J, De Hert M.
Quality assessment of physical activity recommendations within clinical
practice guidelines for the prevention and treatment of cardio-metabolic
risk factors in people with schizophrenia. Community Ment Health J. 2011;
47(6):703–10.

46. Jones J, Hunter D. Qualitative research: consensus methods for medical and
health services research. BMJ. 1995;311(7001):376–80.

47. Nolen WA, Licht RW, Young AH, Malhi GS, Tohen M, Vieta E, et al. What is
the optimal serum level for lithium in the maintenance treatment of bipolar
disorder? A systematic review and recommendations from the ISBD/IGSLI
Task Force on treatment with lithium. Bipolar Disord. 2019;21(5):394–409.

48. Schneider-Thoma J, Efthimiou O, Bighelli I, Dörries C, Huhn M, Krause M,
et al. Second-generation antipsychotic drugs and short-term somatic
serious adverse events: a systematic review and meta-analysis. Lancet
Psychiatry. 2019;6(9) Available from: http://www.ncbi.nlm.nih.gov/
pubmed/31320283.

49. Lipscombe LL, Lévesque LE, Gruneir A, Fischer HD, Juurlink DN, Gill SS, et al.
Antipsychotic drugs and the risk of hyperglycemia in older adults without
diabetes: a population-based observational study. Am J Geriatr Psychiatry.
2011;19(12) Available from: https://pubmed-ncbi-nlm-nih-gov.proxy-ub.rug.
nl/22123274/. Cited 2020 Dec 15.

50. van der Ploeg MA, Floriani C, Achterberg WP, Bogaerts JMK, Gussekloo J,
Mooijaart SP, et al. Recommendations for (discontinuation of) statin
treatment in older adults: review of guidelines. J Am Geriatr Soc. 2020;68:
417–25 Blackwell Publishing Inc. Available from: https://pubmed-ncbi-nlm-
nih-gov.proxy-ub.rug.nl/31663610/. Cited 2020 Dec 15.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Brouwer et al. BMC Psychiatry          (2021) 21:189 Page 8 of 8

http://www.ncbi.nlm.nih.gov/pubmed/31320283
http://www.ncbi.nlm.nih.gov/pubmed/31320283
https://pubmed-ncbi-nlm-nih-gov.proxy-ub.rug.nl/22123274/
https://pubmed-ncbi-nlm-nih-gov.proxy-ub.rug.nl/22123274/
https://pubmed-ncbi-nlm-nih-gov.proxy-ub.rug.nl/31663610/
https://pubmed-ncbi-nlm-nih-gov.proxy-ub.rug.nl/31663610/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background 
	Aim of the study

	Methods
	Identification and selection of clinical practice guidelines (CPGs)
	Assessment of somatic monitoring instructions
	Applicability of somatic monitoring instructions
	Outcome measures
	Data analysis

	Results
	Discussion
	Applicability
	Consensus
	Somatic monitoring instructions for (frail) elderly populations

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

