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Abstract

Background: Drug adherence is crucial for chronic disease management, yet treatment discontinuation remains common due to
factors such as side effects, inefficacy, or cost. These reasons are often recorded only in free-text clinical notes, making large-
scale analysis difficult. While large language models (LLMs) can interpret such unstructured data more effectively than
traditional natural language processing methods, few studies have systematically categorized reasons for discontinuation or
identified whether the decision was initiated by the patient or the clinician, especially in low-resource languages like Estonian.

Objective: To assess the ability of LLMs to extract and classify reasons for drug discontinuation and identify who initiated it
using Estonian electronic health records, and to characterize the observed discontinuation patterns and initiators for statins and
antidiabetic medications.

Methods: We combined prescription data with free-text anamneses from a 10% sample of the Estonian population (2012–2019).
LLMs (Llama-3.1-70B and GPT-4o) were applied to extract discontinuation phrases and reasons, classify them into a clinician-
developed taxonomy, and identify who discontinued the treatment. Performance was evaluated on randomly chosen 100 cases
per drug group.

Results: Extraction yielded 625 antidiabetic drug and 233 statin discontinuation cases. Validation confirmed high accuracy, with
93–98% of extracted phrases and 95–96% of extracted reasons judged correct. Classification of discontinuation reasons achieved
weighted F1 scores of 0.808–0.836, while classification of who initiated discontinuation achieved weighted F1 scores of
0.645–0.774.
Adverse reactions were the most frequent reason overall, accounting for ~70% of discontinuations for statins and ~44% for
antidiabetic drugs. For antidiabetic drugs, treatment inefficacy and contraindications were more common. Patients more often
stopped due to adverse reactions or non-medical reasons, while physicians more often initiated discontinuation for
contraindications.

Conclusions: LLMs can accurately extract and classify medication discontinuation reasons and initiators from Estonian clinical
narratives. Both local and proprietary models performed well, enabling scalable analyses that complement structured health
records. This demonstrates the potential of LLMs to unlock information from clinical notes, turning this underutilized EHR
component into a valuable resource for monitoring treatment patterns and detecting adverse event signals.
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Abstract
Background:  Drug  adherence  is  crucial  for  chronic  disease  management,  yet  treatment
discontinuation  remains  common  due  to  factors  such  as  side  effects,  inefficacy,  or  cost.  These
reasons  are  often  recorded  only  in  free-text  clinical  notes,  making large-scale  analysis  difficult.
While large language models (LLMs) can interpret  such unstructured data more effectively than
traditional natural language processing methods, few studies have systematically categorized reasons
for discontinuation or identified whether the decision was initiated by the patient or the clinician,
especially in low-resource languages like Estonian.
Objective: To assess the ability of LLMs to extract and classify reasons for drug discontinuation and
identify who initiated it using Estonian electronic health records, and to characterize the observed
discontinuation patterns and initiators for statins and antidiabetic medications.
Methods: We combined prescription data with free-text anamneses from a 10% sample of the Estonian
population (2012–2019). LLMs (Llama-3.1-70B and GPT-4o) were applied to extract discontinuation
phrases and reasons, classify them into a clinician-developed taxonomy, and identify who discontinued
the treatment. Performance was evaluated on randomly chosen 100 cases per drug group.
Results: Extraction yielded 625 antidiabetic drug and 233 statin discontinuation cases. Validation
confirmed high accuracy, with 93–98% of extracted phrases and 95–96% of extracted reasons judged
correct. Classification of discontinuation reasons achieved weighted F1 scores of 0.808–0.836, while
classification of who initiated discontinuation achieved weighted F1 scores of 0.645–0.774.
Adverse reactions were the most frequent reason overall, accounting for ~70% of discontinuations
for  statins  and  ~44%  for  antidiabetic  drugs.  For  antidiabetic  drugs,  treatment  inefficacy  and
contraindications were more common. Patients more often stopped due to adverse reactions or non-
medical reasons, while physicians more often initiated discontinuation for contraindications.
Conclusions:  LLMs can  accurately  extract  and  classify  medication  discontinuation  reasons  and
initiators  from  Estonian  clinical  narratives.  Both  local  and  proprietary  models  performed  well,
enabling  scalable  analyses  that  complement  structured  health  records.  This  demonstrates  the
potential  of  LLMs  to  unlock  information  from  clinical  notes,  turning  this  underutilized  EHR
component into a valuable resource for monitoring treatment patterns and detecting adverse event
signals.
Keywords: natural language processing; large language models; LLM; LLMs; NLP; natural language
processing; Estonian; healthcare data; drug adherence; drug discontinuations; clinical decision support;
data mining
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Introduction

Drug adherence and persistence are critical for the management of chronic diseases, as they directly
affect both patient outcomes and healthcare costs [1]. Nevertheless, discontinuation of prescribed
medications is common [2] driven by factors such as adverse events, lack of perceived efficacy,
patient preference, and drug cost [3,4]. While understanding these reasons is essential for improving
adherence and informing clinical decision-making,  they are rarely standardized or systematically
coded in electronic health records (EHR). Instead, they are typically documented in free-text clinical
notes, which are difficult to analyze at scale without manual review [5].
Traditional  natural  language  processing  (NLP)  approaches,  including  rule-based  methods  and
classical machine learning, can capture common patterns but often fail to detect the nuanced or less
frequent circumstances underlying discontinuation decisions. Large language models (LLMs) offer a
promising alternative, as they are able to handle semantic complexity and variability in clinical text,
making  it  feasible  to  classify  reasons  for  discontinuation  across  thousands  of  records.  Clinical
narratives such as patient anamneses,  although unstructured and heterogeneous,  contain valuable
information about patients’ experiences and the clinical rationale behind stopping medications, and
thus represent an important but underutilized data source.
Prior research on extracting and classifying drug discontinuations has primarily relied on classical
NLP methods,  such as  rule-based  approaches  or  machine  learning  models  based  on BERT-type
architectures  [5,6].  More  recently,  LLMs  have  shown  strong  performance  on  these  tasks.  For
example,  LLMs have been applied to  study discontinuations from web-based forums [7],  which
provide valuable patient-reported insights but often lack clinical context. EHR have been analyzed to
identify  discontinued  medications  with  LLMs  [8],  but  reasons  for  discontinuation  were  not
categorized. Research in lower-resource languages is very scarce, and studies addressing whether
discontinuation was initiated by the patient or by the clinician are also lacking.
In this study, we use LLMs examine the discontinuation of antidiabetics and statins among Estonian
patients. Specifically, we (1) identify patients who were prescribed a drug from either category and
subsequently  stopped  purchasing  it,  (2)  extract  text  segments  from  anamneses  that  mention
discontinuation or reasons for stopping, (3) determine whether the decision was made by the patient
or the physician, and (4) categorize the identified reasons using a clinically developed ontology. By
linking structured prescription records with unstructured anamneses, we ensure that our cohort truly
reflects  patients  who  discontinued  therapy  and  that  negative  mentions  correspond  to  actual
discontinuation  of  treatment.  This  approach  provides  systematic  insights  into  the  drivers  of
medication discontinuation in chronic disease management in Estonia and demonstrates the utility of
LLMs for pharmacoepidemiological studies in a low-resource language.

Methods

Dataset Curation

The dataset used for this study was RITA-MAITT, a 10% random sample of the Estonian population
(n = 150 824) ranging from 2012 to 2019, consisting of claims, prescription, and EHR data [9]. For
this study, only unique and non-empty anamneses were used. 
From the prescription records, we identified individuals who had purchased drugs classified under
the Anatomical Therapeutic  Chemical  (ATC) groups A10 (antidiabetics) or C10 (lipid-modifying
agents).  To detect  discontinuation,  we focused on purchases  made in  2012-2018 and required a
subsequent one-year observation window without further purchases of the same drug, ensuring that
the absence of refills reflected treatment discontinuation. Importantly, patients were considered to
have discontinued a medication if they stopped purchasing one specific ATC code drug, even if they
later initiated another drug within the same class (e.g., discontinuation of C10AA05, followed by
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initiation of C10AA07). This ensured that discontinuation was defined at  the level of individual
drugs rather than drug classes.
After establishing the discontinuation cohort, we extracted free-text clinical notes from the EHRs,
specifically  anamneses  sections  documented  within  one  year  after  the  last  recorded  purchase.
Anamneses are particularly informative in this context, as they often capture both patient-reported
experiences  and clinician  assessments.  Unlike structured  fields,  anamneses  provide  the  narrative
detail  necessary  to  understand  the  circumstances  surrounding  treatment  discontinuation,  making
them a valuable source for identifying and classifying underlying reasons.
We obtained 24 040 unique anamneses from 4 928 patients for A10 and 27 290 unique anamneses for
7 363 patients for C10. The data flow diagram is shown in Figure 1 (Cohort Creation).

Figure 1. Data flow diagram consisting of two parts: 1) Cohort Creation - rule-based filtering of
anamneses  relevant  for  discontinuation  mentions  2)  LLM  Extraction  -  extracting  documents
containing discontinuations linked with antidiabetics (A10) or statins (C10).
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Extracting discontinuation information from clinical narratives

Based on expert review of the data, many anamneses did not explicitly state discontinuation but
instead described adverse effects or lack of efficacy. Since structured prescription data confirmed that
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drug dispensing had stopped, such negative experiences (e.g., “had no effect,” “caused diarrhea”)
were classified as discontinuation reasons even without an explicit mention of stopping.
To  systematically  identify  and  structure  the  information  on  drug  discontinuation  from free-text
anamneses,  we  applied  an  LLM.  Specifically,  we  used  Meta-Llama-3.1-70B-Instruct-
quantized.w4a16 [10], with a parameter of temperature = 0 to ensure consistent outputs across runs.
The model was hosted locally in a secure environment to ensure that no sensitive patient data was
transmitted or shared externally. Each anamnesis associated with A10 or C10 drug discontinuation in
the previous step was provided to the model together with a structured instruction prompt. In a few-
shot fashion, each prompt included ten representative examples curated by a clinician. Although the
source data were in Estonian, prompts were written in English, as prior work has shown that few-
shot prompting with English instructions yields the best performance on Estonian EHR data [11].
The prompt template is provided in the Supplementary Materials A.1. 
To enforce a reproducible and machine-readable format, we constrained the model output using a
predefined pydantic [12] schema in Python, which required a valid JSON object with the following
fields in Table 1.
 
Table 1. Extracted fields and their description.
Extracted field Description
drug_stop_phrase The  full  discontinuation-related  sentence  or  clause  from  the

anamnesis  (e.g.,  “patient  stopped  taking  metformin  because  of
headaches”),  explicitly  including  the  action  of  stopping,  the  drug
name, and the reported reason.

reason_for_stopping A  shorter,  normalized  span  capturing  only  the  reason  for
discontinuation (e.g., “headaches”).

drug_name The medication name as it appeared in the text.

The extracted drug names were subsequently reviewed by a clinician. Any variants, abbreviations, or
non-standard mentions were manually harmonized and mapped to their corresponding ATC codes
(A10 or C10). This step ensured alignment between free-text mentions and structured prescription
data.
This approach allowed us to capture discontinuation events at the level of individual drugs, with both
the  narrative  context  (via  the  drug_stop_phrase)  and  a  shorter  representation  of  discontinuation
reasons, suitable for downstream quantitative analysis. This pipeline is illustrated in Figure 1 (LLM
Extraction).

Classifying discontinuations

WHO’s five-dimension model  attributes  poor  medication  adherence  to  patient,  therapy,  condition,
system, and socioeconomic factors [13]. However, this framework is not specific to discontinuation
and is  too broad to be applied as practical  labeling categories.  Subsequent  studies have proposed
varying taxonomies for discontinuation reasons, often tailored to the type of medication or clinical
context [5,7,14].  In this study, we developed a taxonomy of discontinuation reasons based on the
framework proposed by Trevena et al. [7] but adapted it through a qualitative exploration of our data.
Two considerations guided these modifications: first, that the source material reflects physician-entered
records rather than patient-reported notes; and second, that the drugs of interest fall within the A10 and
C10 classes. The full set of classes and definitions is provided in Table 2.
Table 2. Discontinuation reasons and definitions.
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Class Definition

Adverse reactions Discontinuation due to adverse side effects, allergic
reactions, or negative interactions with other medications

Treatment success Discontinuation  due  to  successful  treatment  completion  or  sufficient
improvement in health

Treatment inefficacy Perceived ineffectiveness of the treatment or loss of belief in its efficacy

Contraindication Discontinuation due to the emergence or discovery
of  a  medical  condition  or  risk  factor  that  makes  the  continued  use  of  the
treatment unsafe or inappropriate

Non-medical reasons Discontinuation due to factors unrelated to the pa-
tient’s health or the treatment’s medical effects,
such as financial constraints, access issues, personal choice, cultural beliefs, or
social circumstances

Other Other medical reasons not explicitly covered by the
other categories

Indeterminate Unclear or unspecified reasons for discontinuation

To assign each discontinuation instance to one of these categories, we again applied an LLM-based
approach.  All  analyses  were  first  performed  locally  using  Meta-Llama-3.1-70B-Instruct-
quantized.w4a16. The model was provided with the extracted  reason_for_stopping text along with
the list of possible categories (Table 2) in the system prompt. Each query was framed in a few-shot
format, using ten clinician-curated examples to illustrate the mapping process. To ensure structured
outputs,  we  enforced  a  predefined  pydantic  schema,  which  required  a  valid  JSON  response
containing the predicted category.
For external validation, the same task was subsequently repeated with GPT-4o [15], as the extraction
of narrowly defined phrases excluded potential  privacy concerns.  All  the extracted reasons were
manually reviewed beforehand to confirm that no sensitive information was present. This allowed us
to compare outputs between a local deployment and a proprietary model while maintaining patient
privacy.
In addition, we used the same LLM framework to classify who initiated the discontinuation. The
model  was  prompted  (see  Supplementary  Materials  A.1)  to  assign  each  case  into  one  of  three
categories: 

 Doctor - discontinuation recommended by the physician
 Patient - the patient stopped independently
 Unspecified - insufficient information to determine initiator

Evaluation Metrics
A random sample of 100 discontinuation cases was evaluated for both statins and antidiabetics. Each
case was independently reviewed by a clinician and a non-medical expert, with consensus reached in
all instances. 
For the extraction task (reasons and phrases), performance was assessed by reporting the proportion
of outputs judged valid by the annotators. For the classification tasks (discontinuation reason and
initiator of discontinuation), model predictions were compared against the consensus ground truth.
We report accuracy (equivalent to micro-averaged F1), weighted F1 to account for class imbalance,
and Cohen’s Kappa, which adjusts for agreement expected by chance.

https://preprints.jmir.org/preprint/86183 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Šuvalov et al

Ethical considerations

The medical texts were accessed according to the approval of the Estonian Committee on Bioethics
and Human Research (1.1-12/1279), which waived the requirement for informed consent for the use
of the data. All data were pseudonymized prior to analysis to prevent the identification of individual
patients. All data processing and model inference were performed in a secure local environment to
ensure patient confidentiality. The only textual information shared with third-party services consisted
of extracted discontinuation reasons that were manually verified to contain no sensitive or personally
identifiable information. All other analyses were conducted locally, in compliance with applicable
data protection regulations and ethical standards governing the use of medical data.

Results

Cohort Overview

We focused on clinical texts that  simultaneously mentioned a drug from the target group in the
extracted  phrase  and  provided  an  associated  reason  for  discontinuation.  This  yielded  625
antidiabetics  discontinuation  cases  with  reasons  (7.0%  of  discontinuations)  and  233  statin
discontinuation  cases  with  reasons  (1.8% of  discontinuations).  The age  and sex  distributions  of
patients in the extracted cases were broadly similar to those of all patients who discontinued the
respective  drugs  (see  Supplementary  Materials  A.2),  suggesting  that  the  extracted  subset  is
reasonably representative of the overall population. Each identified case was further classified by
discontinuation reason and by who initiated the decision (patient or doctor).

Evaluation

Extraction Performance

Validation  of  100  sampled  cases  per  drug  group  showed  high  accuracy  in  extracting  both
discontinuation phrases and reasons. For antidiabetics, 93/100 of extracted phrases and 95/100 of
extracted reasons were correct. For statins, the corresponding values were 98/100 for phrases and
96/100 for reasons.

To highlight the variability in how discontinuation reasons are expressed in the free text, Table 3
summarizes the distribution of unique  reason_for_stopping patterns by frequency and their overall
coverage.

Table 3. Distribution of unique discontinuation patterns by frequency and their coverage of the total
texts. Coverage represents the percentage of all discontinuation mentions captured by patterns in
each frequency range. All the reasons were lowercased and stripped.

Frequency Range Antidiabetics (A10) Statins (C10)
Patterns Coverage Patterns Coverage

Exactly once 454 72.6% 166 71.2%
2-4 times 58 22.2% 22 22.7%
5-9 times 3 3.2% 2 6.0%
10+ times 1 1.9% 0 0%

Classification performance

For discontinuation reasons and initiator (who stopped), predictions from both the local LLM and
GPT-4o were compared against human consensus labels. Table 4 summarizes the performance for
both drug groups. Both models achieved strong agreement with human annotations, with kappas
consistently in the substantial to excellent range.
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Table 4.  Performance of  local  LLM (Llama-3.1-70B) and GPT-4o in classifying discontinuation
reasons and initiators based on validation sets (n=100). Accuracy is equivalent to micro-F1.
Drug Group Task Model Accuracy Weighted F1 Cohen’s κ
Antidiabetics
(A10)

Reason Llama-3.1-70B 0.81 0.82 0.70
GPT-4o 0.80 0.84 0.70

Initiator Llama-3.1-70B 0.80 0.78 0.69
GPT-4o - - -

Statins (C10) Reason Llama-3.1-70B 0.81 0.82 0.62
GPT-4o 0.78 0.81 0.59

Initiator Llama-3.1-70B 0.67 0.64 0.46
GPT-4o - - -

Classifying Discontinuations

Discontinuation Reasons

Both GPT-4o and the local Llama model were used to classify the extracted reasons for treatment
discontinuation  (Figure  2).  Across  most  categories,  the  two  models  produced  broadly  similar
distributions. The main differences were that GPT-4o assigned more cases to  contraindication and
fewer to other in the statin group.
Figure 2. Results of classifying extracted reasons with GPT-4o and the local Llama model. Note that
12 cases of GPT-4o labeling for antidiabetics were excluded due to the prompt producing an error,
likely due to a profanity filter.

When comparing discontinuations of antidiabetic drugs and statins, adverse reactions were by far the
most common reason in both groups. For statins, adverse reactions accounted for around 70% of all
discontinuations,  while  for  antidiabetics  they  represented  about  45%.  The  lower  proportion  for
antidiabetics  can  largely  be  explained  by  higher  frequencies  of  contraindication and  treatment
inefficacy compared with statins.
Among  antidiabetic  drug  discontinuations  due  to  adverse  reactions,  expert  review  found  that
gastrointestinal  symptoms  were  most  frequent  (41%),  followed  by  general  malaise  (15%)  and
hypoglycemia (13%).  In contrast,  for  statins,  the leading causes  were muscle-related  complaints
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(33%), general malaise (21%), and abnormal liver function (7%).

Discontinuation initiator

The  local  Llama  model  was  used  to  classify  whether  the  patient  or  the  doctor  initiated
discontinuation. For this task, extracted discontinuation phrases (rather than reasons) were analyzed,
as  they  contained the  necessary  contextual  cues.  GPT-4o was  not  applied  here,  as  these  longer
phrases often included sensitive information that was not appropriate to share with a third-party
service. The results are shown in Figure 3.
Figure 3.  Results of classifying who initiated the discontinuation based on the extracted phrases
using the local Llama model.

Across  both  drug  groups,  adverse  reactions were  most  often  associated  with  patient-initiated
discontinuation. In contrast, contraindications were primarily identified as doctor-initiated. For non-
medical  reasons,  the  decision  was  again  more  commonly  attributed  to  patients.  An  interesting
difference  emerged  in  the  category  of  treatment  inefficacy:  for  antidiabetics,  patient-initiated
discontinuations were noticeably more frequent than for statins.

Discussion

Principal Results

In this study, we showed that LLMs can be used to systematically extract and classify reasons for
drug  discontinuation  from  Estonian  unstructured  clinical  narratives.  By  combining  structured
prescription data with free-text anamneses, we ensured that discontinuations were real events and
that narrative mentions reflected meaningful reasons rather than speculation. This step also allowed
us to significantly reduce the number of documents to annotate, focusing on only those we knew
were  relevant  (51 330 out  of  1.2  million  documents,  ~4.3%),  thereby increasing  efficiency and
minimizing unnecessary review.
Our results show that the local model (Llama-3.1-70B) achieves high accuracy in extracting the
discontinuations. For classifying the reason for discontinuation, both the local model and GPT-4o
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achieve strong results. In the case of classifying the initiator of the discontinuation, the local model
performs slightly worse than for reason classification. A possible explanation is that, because the
documents are written from the perspective of the physician, it can be challenging to identify the
subject of the statement from the context.
The most frequent discontinuation reason was adverse reactions, which accounted for a much larger
share among statin users compared to other drug classes. In contrast, for antidiabetic drugs, other
drivers  such as  treatment  inefficacy and  contraindications played a  more  prominent  role,  likely
reflecting challenges in glycemic control and the need to manage comorbidities. Expert review of
reported adverse reactions indicated that the most common reactions for statins were muscle-related,
whereas  for  antidiabetic  drugs  they  were  primarily  gastrointestinal  symptoms,  consistent  with
previously published literature [16,17].
Classification of who initiated discontinuation revealed mostly expected patterns, with patients more
often stopping due to adverse reactions or non-medical reasons, and physicians more often initiating
discontinuation for contraindications. Notably, for antidiabetics, treatment inefficacy was much more
patient-driven than for statins. Analysis of the texts showed that in these instances, patients measured
their blood sugar levels, perceived no effect from the medication and decided to stop taking them.

Limitations

A key limitation for this study is that it remains difficult to estimate recall, that is, how many true
discontinuation  cases  may have  been missed.  In  addition,  among the  discontinuations  that  were
identified, reasons were explicitly documented in only 7.0% of antidiabetic cases and 1.8% of statin
cases.  This highlights the need for larger datasets,  particularly to capture rare or less commonly
documented adverse reactions and to enable analyses at the individual drug level. While the extracted
cases do not appear to be biased in terms of age or sex, there may still be other systematic biases in
the data that are not captured by these demographic variables.

Future directions

Beyond dataset size, several other directions could further improve and extend this approach. First,
improved prompting strategies and experimenting with newer models specifically trained on clinical
data may increase accuracy. Second, expanding the taxonomy to include finer-grained classes could
capture  a  broader  spectrum  of  discontinuation  drivers.  Third,  a  deeper  exploration  of  adverse
reactions, potentially linking clinical text with genetic or patient-level data, could enable prediction
of susceptibility to specific adverse effects.  Finally,  incorporating patient-generated data or other
non-EHR sources may reveal discontinuation reasons that physicians do not consistently document,
especially in non-adverse contexts such as cost or treatment preferences.

Conclusion

This  study  demonstrated  that  LLMs  can  be  effectively  applied  to  Estonian  EHR  to  identify
discontinuation phrases, extract underlying reasons, and classify both the causes of discontinuation
and the initiator of treatment cessation.  By integrating structured prescription data with free-text
narratives, we ensured that identified cases reflected real discontinuations rather than speculative
mentions. Validation against expert review confirmed high accuracy in phrase and reason extraction,
and in most cases good agreement in classification of discontinuation categories and who initiated
discontinuation. Our findings showed that  adverse reactions dominated among statin users, while
contraindications and  treatment inefficacy were more frequent for antidiabetic drugs, with patients
and physicians contributing to discontinuation in distinct and clinically consistent ways. Together,
these  results  highlight  the  feasibility  of  using  LLMs  for  systematic,  large-scale  analysis  of
medication  discontinuation  dynamics,  demonstrating  their  potential  to  unlock  the  rich  clinical
narratives in EHRs and transform this previously underutilized data source into a valuable asset for
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pharmacovigilance  and  routine  adverse  event  signal  screening.  Achieving  this  in  Estonian,  a
linguistically  unique  language spoken by less  than  a  million  people,  further  indicates  that  such
methods could extend to other under-resourced languages, enabling global applications in medication
safety surveillance.
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Figures
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Data flow diagram consisting of two parts: 1) Cohort Creation - rule-based filtering of anamneses relevant for discontinuation
mentions 2) LLM Extraction - extracting documents containing discontinuations linked with antidiabetics (A10) or statins
(C10).
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Results of classifying extracted reasons with GPT-4o and the local Llama model. Note that 12 cases of GPT-4o labeling for
antidiabetics were excluded due to the prompt producing an error, likely due to a profanity filter.
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Results of classifying who initiated the discontinuation based on the extracted phrases using the local Llama model.
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Prompt templates and age and sex comparison of extracted discontinuation cohorts vs base cohorts.
URL: http://asset.jmir.pub/assets/99b4f8ebcdbe94666c02c2a06dcb01b0.docx
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