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VERSION 1 - REVIEW 

REVIEWER Heather Whitson 
Duke University, USA 

REVIEW RETURNED 16-Mar-2016 

 

GENERAL COMMENTS This is a well-written article addressing an important topic: the 
relationship between disruptive life events and medication non-
adherence/discontinuation. The analysis is novel in that it attempts 
to address this issue using a large administrative dataset. While the 
approach is interesting and thoughtful, I do have some concerns 
about the interpretation and expressed conclusions.  
Major concern:  
1) My main concern is that the Discussion section seems to conflate 
association with causation: “We found that several life events appear 
to have immediate consequences that manifest in discontinuing 
chronic, potentially life-saving medications.” An alternative 
explanation for the results is that “life events,” such as injury or ER 
visits or acute stress reactions, are likely to prompt a review of 
medication lists and discontinuation of potentially harmful 
medications (medications which may have been implicated in the 
event) or a change to a different class of medications. For example, 
if the visit to the ER was for hypoglycemia, a sulfonylurea may be 
discontinued in favor of a different class of diabetes medication. If 
the injury were due to a fall or syncope, then anti-hypertensive 
medication may have been intentionally discontinued. The 
manuscript gives no discussion about this very plausible explanation 
for results – in fact, this explanation would be more consistent with 
their finding that disruptive events in the lives of family members 
were less likely to be associated, in the near-term, with 
discontinuation of medication classes.  
2) The authors found three instances in which the relationship 
between life event and discontinuation of medication was 
significantly more likely to occur if the event happened in the 
“control” window rather than the “hazard” window. Indeed, the only 
significant associations for events among family members were in 
this direction. The manuscript glosses over these findings, especially 
in the Abstract. How do you account for these results? The authors 
undertake several important sensitivity analyses, but I wonder if it 
would be worthwhile to report a sensitivity analysis in which the 
windows for “hazard” and “control” periods are widened (e.g.., 0-60 
days and 61-120 days)?  
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Minor concerns:  
1) Introduction, second sentence: I think it should be “Because non-
adherence is associated with potentially avoidable morbidity, …”  
2) Methods – The authors state that the potentially disruptive life 
events were selected from Holmes and Rahe’s scale if they were 
“unlikely prognostically associated with treatment discontinuation.” 
Please explain what is meant by this. In fact, I think that several of 
these ‘life events’ could prompt an appropriate medical decision to 
discontinue treatment or change treatment regimen.  
3) In Table 1, I am confused about why diabetes is listed as a 
prevalent condition in only 52.3% of the cohort that discontinued an 
anti-diabetic? Likewise, hypertension has its lowest prevalence 
(43.3%) among those in the antihypertensive discontinuer cohort. 
This again suggests that the discontinuation of medications in these 
classes may have been appropriate management, not non-
adherence.  
4) In Table 2, I am not sure what is meant by “discordant pairs.” I 
believe this should be further explained in footnote and text. 

 

REVIEWER Dr Carolyn Steele Gray 
Institute of Health Policy, Management and Evaluation  
Dalla Lana School of Public Health  
University of Toronto  
Bridgepoint Campus  
Lunenfeld-Tanenbaum Research Institute  
Sinai Health Systems  
Canada 

REVIEW RETURNED 22-Mar-2016 

 

GENERAL COMMENTS Thank you for exploring this important research question.  
Please see below major and minor comments with regard to this 
study.  
 
Major comments  
 
- The study does not seem to take into account SES status of the 
cohort which may be a major contributor to medication adherence. 
Please  
explain whether this was indeed considered and if not why it was not 
expected to have an impact.  
- The study controlls for factors that do not vary over time, but are 
there others that do that could attribute? Again SES  
is likely important here, as is exacerbation of chronic illness, 
particularly for those with multi-morbidity.  
- Family identifiers are only available for 10% of sample. This 
missing data should be addressed in the limitations.  
- The life events explore are said to be not prognostically associated 
with treatment discontinuation. However, acute anxiety, stress and 
ER visits can results in new medications being prescribed  
and/or the need to discontinue or change existing medications. The 
ways in which these events are not expected to be prognostically 
associated with treatment discontinuation needs to be more clearly 
outlined.  
- Comorbidity score was taken 6 months prior, however would not 
the appearance of stress/anxiety change that score? Was this taken 
into consideration?  
- Comorbdity score also needs to be better defined - what measure 
is used to create this score?  
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- There seems like a rather small percentage of those who 
discontinued medications being in the hazard period (18,194 of 
326519)  
and only 27% experienced a life event at all. The discussion should 
include other causes of disruptions to medication adherence.  
- Authors suggest that having the control period right before hazard 
mitigates disease progression, however this is uncertain as, 
particularly for those with complex chronic disease, prognosis and 
symptoms can change very quickly.  
Please elaborate on whether and how this was taken into 
consideration.  
- Overall the case can be made much more strongly. Given the 
above issues I am not yet convinced that the admin data life  
stressors are contributing strongly to medication discontinuation on 
it's own, but rather may be one of multiple factors to consider.  
 
Minor comments  
- The argument for using admin data could be stronger. Advantages 
over other methods like surveys is identified however  
does this method adequately capture all types of life events 
previously shown to be disruptive?  
- Some sentence structure in the abstract is long and hard to follow  
- Watch typos in some places in the manuscript 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

This is a well-written article addressing an important topic: the relationship between disruptive life 

events and medication non-adherence/discontinuation. The analysis is novel in that it attempts to 

address this issue using a large administrative dataset. While the approach is interesting and 

thoughtful, I do have some concerns about the interpretation and expressed conclusions.  

 

Major concern:  

1) My main concern is that the Discussion section seems to conflate association with causation: “We 

found that several life events appear to have immediate consequences that manifest in discontinuing 

chronic, potentially life-saving medications.” An alternative explanation for the results is that “life 

events,” such as injury or ER visits or acute stress reactions, are likely to prompt a review of 

medication lists and discontinuation of potentially harmful medications (medications which may have 

been implicated in the event) or a change to a different class of medications. For example, if the visit 

to the ER was for hypoglycemia, a sulfonylurea may be discontinued in favor of a different class of 

diabetes medication. If the injury were due to a fall or syncope, then anti-hypertensive medication may 

have been intentionally discontinued. The manuscript gives no discussion about this very plausible 

explanation for results – in fact, this explanation would be more consistent with their finding that 

disruptive events in the lives of family members were less likely to be associated, in the near-term, 

with discontinuation of medication classes.  

 

Response: Thank you for this helpful comment. We agree that some of the events we evaluated may, 

alternatively, have been markers of clinical encounters that may have led to clinically-appropriate 

medication discontinuation.  

 

Accordingly, we have revised our discussion to reflect an alternative explanation for some of our 

results and, similarly, to focus on the associations we observed, rather than their exact mechanism. In 

specific, the second sentence of the discussion (Page 13) now reads: “We found that several life 

events appear to be associated with discontinuing chronic essential medications.” In addition, the last 
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sentence of the third paragraph of the discussion (Page 15) now reads: “For example, a personal 

injury or other event leading to an ER visit appears to be sufficiently disruptive to be associated with 

subsequent medication discontinuation.” We also added the following sentence to the limitations 

section (Page 16): “These life events could also have led to clinically-appropriate medication 

discontinuation, rather than patient-initiated medication non-adherence”. Finally, the discussion on 

Page 16 also now reads, as follows: “Using these markers may further identify patients who are at risk 

of discontinuation.”  

 

2) The authors found three instances in which the relationship between life event and discontinuation 

of medication was significantly more likely to occur if the event happened in the “control” window 

rather than the “hazard” window. Indeed, the only significant associations for events among family 

members were in this direction. The manuscript glosses over these findings, especially in the 

Abstract. How do you account for these results? The authors undertake several important sensitivity 

analyses, but I wonder if it would be worthwhile to report a sensitivity analysis in which the windows 

for “hazard” and “control” periods are widened (e.g.., 0-60 days and 61-120 days)?  

 

Response: We appreciate the comment. In this hypothesis-generating study, our aim was to explore 

the association between life events just prior to medication discontinuation. We agree that a few of the 

events, namely acute anxiety/panic attack in the individual and hospitalization and addition to 

insurance among family members, have surprising results and were less likely to occur in the hazard 

period. There are two potential explanations for these findings. These events may take longer to 

manifest into larger problems, and we may also be observing spillover effects of the event into the 

hazard period. For example, the addition of a family member may reflect the birth of a child and the 

life chaos surrounding this event may take longer to manifest than other life events.  

 

To address these potential spillover effects, we have made a few changes to the manuscript. First, we 

conducted the suggested additional sensitivity analysis in which we widened the windows for the 

“hazard” and “control” periods to 60 days, respectively among patients with at least 120 days of filling 

behavior. These results are now presented in Appendix Table 3 and are similar for those three events 

in particular. We also revised the fourth paragraph of the discussion (Page 15) to bring light and 

explanation to these findings, as follows: “A few life events occurred less frequently just prior to 

medication discontinuation, including acute anxiety in the individual and addition to insurance and 

hospitalization among family members. There are several potential explanations for these findings. 

First, it is possible that some of these events may not be so distracting as to cause abrupt 

discontinuation and may instead lead to more minor, but still potentially impactful, unmeasured 

changes in adherence patterns. Second, some events may take longer to manifest into larger 

problems, and there may be spillover effects of an event into later periods of time. Third, it is also 

possible that these events, such as a family member being hospitalized, could cause someone to 

become more adherent. Finally, family member life events were measured indirectly, and life chaos 

could most strongly affect the individual rather than the nuclear family; however, the sample size for 

some of the events was low, with wide confidence intervals. ” As suggested, we also modified the 

following two sentences in the abstract: (under Results) “Life events among patients’ family members 

did not appear to be associated with medication discontinuation or occurred less frequently just prior 

to discontinuation” and (under Conclusions): “Potentially-disruptive life events among individuals 

identified using routinely-collected claims data are associated with discontinuation of chronic disease 

medications.”  

 

Minor concerns:  

3) Introduction, second sentence: I think it should be “Because non-adherence is associated with 

potentially avoidable morbidity, …”  

 

Response: Thank you for the comment. We have revised the sentence in the first paragraph of the 
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introduction (Page 6), and it now reads as follows: “Because poor adherence is associated with 

potentially avoidable morbidity, mortality, and healthcare costs, early identification and intervention in 

patients who are at risk of non-adherence is essential.”  

 

4) Methods – The authors state that the potentially disruptive life events were selected from Holmes 

and Rahe’s scale if they were “unlikely prognostically associated with treatment discontinuation.” 

Please explain what is meant by this. In fact, I think that several of these ‘life events’ could prompt an 

appropriate medical decision to discontinue treatment or change treatment regimen.  

 

Response: Thank you for the comment. We intended for the section to read that the events 

themselves were not directly associated with treatment discontinuation, but they were primarily 

selected because they were measurable in claims data and they were acute exposures. As 

recommended, the sentence (Page 9) now reads, as follows: “These events were identified from 

factors in the Holmes and Rahe stress scale and were selected for their ability to be potentially 

measured in claims data and because they were acute exposures.” Please see the response to Major 

Comment 1 for further revisions made to reflect this comment.  

 

5) In Table 1, I am confused about why diabetes is listed as a prevalent condition in only 52.3% of the 

cohort that discontinued an anti-diabetic? Likewise, hypertension has its lowest prevalence (43.3%) 

among those in the antihypertensive discontinuer cohort. This again suggests that the discontinuation 

of medications in these classes may have been appropriate management, not non-adherence.  

 

Response: We appreciate the comment. In this study, the baseline period in which we measured 

covariates was 180 days. Low prevalence of these conditions is a relatively common phenomenon in 

claims data, because the sensitivity of these conditions in claims can be low when measured over a 

fairly short window. For a diagnosis code to appear in an administrative claim, patients would have to 

visit a provider within the 180 days prior to initiating a medication with a primary or secondary concern 

involving these conditions. As such, the absence of a diagnosis code may reflect either no care within 

this time period or clinical care for other, more pressing complaints that crowded out coding for other 

less pressing conditions. The prevalence of diabetes and hypertension in our study is extremely 

similar to other observational studies using claims data (see for example, Miller DR et al. Diabetes 

Care 2004;27:B10-B21 for sensitivity and specificity analyses). For these reasons, receipt of an anti-

diabetic drug, which is highly specific to type 2 diabetes, may be considered a better indicator of a 

condition than diagnosis codes for pharmacoepidemiology studies. Using a longer baseline period 

would have resulted in larger prevalence estimations, but would have limited the cohort size. That 

said, as we note in our response to Major Comment 1, there are alternative explanations for our 

results, and we have modified the text accordingly.  

 

6) In Table 2, I am not sure what is meant by “discordant pairs.” I believe this should be further 

explained in footnote and text.  

 

Response: Thank you for the feedback. By design, a case-crossover analysis only examines patients 

within the cohort who have “discordant” occurrences of events in the hazard and control periods. In 

other words, patients who have an event the hazard period or control period, but not both. We have 

now provided additional explanation in the “Statistical Analysis” section of the paper on Page 10. The 

sentence reads: “By definition, patients with discordant periods of event occurrences contribute to the 

analysis (e.g., an event occurring in the hazard period or the control period, but not both).15”  

 

 

Reviewer: 2  

 

Major comments  
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1) The study does not seem to take into account SES status of the cohort which may be a major 

contributor to medication adherence. Please explain whether this was indeed considered and if not 

why it was not expected to have an impact.  

 

Response: Thank you for the comment. We agree that patient socioeconomic status can be a 

contributor to medication adherence. We considered SES to the extent measurable in administrative 

claims data (e.g., age, gender and region). Because we used a case-crossover design, each patient 

served as his or her own control at a different period in time (e.g., just before the hazard period), 

therefore controlling for time-variant SES factors. Fortunately the use of a within-person control helps 

to mitigate this potential issue.  

 

2) The study controls for factors that do not vary over time, but are there others that do that could 

attribute? Again SES is likely important here, as is exacerbation of chronic illness, particularly for 

those with multi-morbidity.  

 

Response: Thank you for the comment. We agree that there could be prognostic changes over time 

within individuals but these may also be part of the associations that we are trying to study. Changes 

in SES might actually be on the causal pathway of the association between life events and medication 

discontinuation. For example, experiencing a costly major medical event could impose large 

economic burdens on patients. In this case, we would not want to adjust for SES because it could be 

on the causal pathway between the life event and medication discontinuation. Also, some of the life 

events (e.g., ER visit) may reflect exacerbations of chronic illness. As such, we are not saying that the 

ER visit itself causes discontinuation, but that the disruption caused by the underlying reason for the 

ER visit might. Nevertheless, we have added the following text to the limitations (Page 16): “The case-

crossover design may also be confounded by unmeasured time-varying factors, such as disease 

progression or socioeconomic changes.”  

 

3) Family identifiers are only available for 10% of sample. This missing data should be addressed in 

the limitations.  

 

Response: Thank you for the comment. We have now added a comment about this to the limitations. 

The last sentence of the discussion (Page 16) now reads as follows: “Lastly, despite being a large, 

nationwide sample, some estimates had wide 95% CIs due to a small number of events and family 

identifiers only being available for 10% of the cohort.”  

 

4) The life events explore are said to be not prognostically associated with treatment discontinuation. 

However, acute anxiety, stress and ER visits can results in new medications being prescribed and/or 

the need to discontinue or change existing medications. The ways in which these events are not 

expected to be prognostically associated with treatment discontinuation needs to be more clearly 

outlined.  

 

Response: We appreciate the comment. We have modified the sentence in the methods that 

describes the Holmes and Rahe stress scale (Page 9), as follows: “These events were identified from 

factors in the Holmes and Rahe stress scale and were selected for their ability to be potentially 

measured in claims data and because they were acute exposures.”  

 

5) Comorbidity score was taken 6 months prior, however would not the appearance of stress/anxiety 

change that score? Was this taken into consideration? Comorbidity score also needs to be better 

defined - what measure is used to create this score?  

 

Response: Thank you for the comment. The comorbidity score was calculated at entry into the study 
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only to describe the patient population at baseline. It was not updated over time. We used the 

“combined comorbidity score,” which is a measure of health status, and stress/anxiety are not part of 

the comorbidity score. In the text, we cite the original paper that developed this measure, which is 

similar to the Charlson comorbidity index but considered to be more accurate. The section reads: 

“Other characteristics were measured in the six months prior to medication initiation using ICD-9 or 

CPT codes, including comorbidities, combined comorbidity score (a measure of overall health 

status),18 the number of outpatient physician office visits, and markers of healthy behaviors 

(colonoscopy and mammogram/prostate specific antigen test).”  

 

6) There seems like a rather small percentage of those who discontinued medications being in the 

hazard period (18,194 of 326519) and only 27% experienced a life event at all. The discussion should 

include other causes of disruptions to medication adherence.  

 

Response: We appreciate the suggestion. We agree that there could also be other causes of 

medication discontinuation, including other clinical or economic characteristics, but the incidence of 

these events (27%) is also not very low. We have added the following sentence to the beginning of 

the second paragraph of the discussion (Page 14) “Many patient demographic, clinical, and economic 

characteristics have been shown to be associated with poor adherence and lead to medication 

discontinuation.2,7-9 … Our results build on these previous findings by identifying additional specific 

events beyond other previously identified characteristics that could be associated with medication 

discontinuation.”  

 

7) Authors suggest that having the control period right before hazard mitigates disease progression, 

however this is uncertain as, particularly for those with complex chronic disease, prognosis and 

symptoms can change very quickly. Please elaborate on whether and how this was taken into 

consideration.  

 

Response: Thank you for the comment. We agree that there could be prognostic changes in patients 

over time, and comparing within patients may not fully account for time-varying confounding. 

However, these prognostic changes in SES might actually be on the causal pathway of the 

association between the life events and medication discontinuation. The association between these 

events and medication discontinuation is not fully understood and was, in fact, the underlying 

motivation for this study. Therefore controlling for any prognostic changes might also lead to bias. We 

agree that this is a potential issue, and have added to the limitations (Page 16), which now reads, as 

follows: “The case-crossover design may also be confounded by unmeasured time-varying factors, 

such as disease progression or socioeconomic changes.”  

 

8) Overall the case can be made much more strongly. Given the above issues I am not yet convinced 

that the admin data life stressors are contributing strongly to medication discontinuation on its own, 

but rather may be one of multiple factors to consider.  

 

Response: Thank you for the comment. As suggested and described in Comment 7, we have added 

additional description to demonstrate that these are several additional factors that have not yet been 

explored that could be considered when identifying patients at-risk of medication discontinuation. As 

described, this is an exploratory study, and we agree that these events are just a few of the many 

factors to consider.  

 

Minor comments  

9) The argument for using admin data could be stronger. Advantages over other methods like surveys 

is identified however does this method adequately capture all types of life events previously shown to 

be disruptive?  
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Response: We appreciate the suggestion. We agree that administrative data may not be able to 

completely capture these events; however, these data are being used very frequently by health plans 

and payers to identify and intervene on patients at risk of poor adherence, so we are hoping to 

optimize their current interventions. We have provided additional text in the limitations section to 

reflect this comment. The second sentence of the limitations section now reads (Page 16): “First, this 

is a study based on administrative data, and some bias is possible because of inadequately or 

incompletely measured event exposures.”  

 

10) Some sentence structure in the abstract is long and hard to follow. Watch typos in some places in 

the manuscript.  

 

Response: We appreciate the comment. We have streamlined the abstract. 

 

VERSION 2 – REVIEW 

REVIEWER Heather Whitson 
Duke University, USA 

REVIEW RETURNED 04-May-2016 

 

GENERAL COMMENTS The authors have addressed my concerns satisfactorily in this 
revision.  
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