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Abstract

The current frame of reference on adherence to pharmacotherapy includes 
a set of behaviors experienced by the user, with observation of the detailed 
and continuous history of the use of each dose of the medication. Indicators 
based on pharmacy records have been used to measure adherence. The cur-
rent review aimed to identify and describe indicators based on pharmacy re-
cords and to discuss their adequacy and limitations for measuring adherence. 
An exploratory literature review was conducted in three databases using the 
terms “adherence”, “pharmacy records/administrative data”, and “measure” to 
compose the descriptors for the selection of 81 articles and the elaboration of 
a chart with the denomination, sources, methods for calculation, description, 
and interpretation of the operational and referential meaning of 14 indicators. 
Given the most recent taxonomy for adherence proposed in the literature, we 
concluded that the indicators can be useful for identifying patients with med-
ication-seeking behavior-related problems and analysis of persistence. The 
distance between supply-related events and difficulties in treatment follow-
up can influence an analysis based exclusively on the use of these indicators. 
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Adherence to drug therapy can be included in the scope of the overall concept of adherence adopted 
by the World Health Organization (WHO) 1 (p. 3), which defines it as “the extent to which a person’s 
behavior – taking medication, following a diet, and/or executing lifestyle changes, corresponds with agreed 
recommendations from a health care provider”.

The theoretical framework of the WHO is broad, since it considers multiple determinants of 
adherence, from those farthest from the patient/user (includes the health system and services) to the 
closest, such as issues related to the medication. In order to justify measuring adherence, some criteria 
need to be met, such as a prescription based on a proven therapeutic need, correct dose indication, 
dosing regimen, treatment time, and availability of an adequate amount of the medication 2. 

The literature presents and classifies the methods for measuring adherence as direct and indirect. 
Measures based on direct criteria are considered the most reliable, since they are based on objective 
verification of intake (directly observed therapy) or on plasma titration of the drug 2,3. 

Meanwhile, indirect measures – resulting from interaction between the user and instruments for 
measuring adherence (e.g., interviews and self-completed questionnaires) – are susceptible to recall 
bias or exercise of the patient/user’s will 2,4. In order to create conditions of objectivity, the informa-
tion resulting from the interview or questionnaire is backed by scales, which transform the data into 
measurable items 4,5. The scales include elements on medication-seeking behavior, medication-taking 
behavior, beliefs, and barriers to adherence and their determinants. Not all scales measure adherence 
under the same clinical conditions or in the same contexts 4.

Other indirect measures like physical or electronic counts of available medications for use attempt 
to generate data on frequency of intake. Although more objective than interviews or self-report, it is 
not possible to guarantee that the counted medications are actually taken. 

The current taxonomy on adherence to medication includes a set of behaviors by the user 6 and 
emphasizes the need to seek answers in the “dosing history”, translated as the detailed and continu-
ous trajectory in use of the medication, at each dose 7. In this sense, adherence could be defined as 
a stage in the multifactor regressions between the drug’s prescription and the therapeutic effect 8,9. 
In the final analysis, measuring adherence is intended to predict a clinical outcome: the medication’s 
effectiveness 10. 

In studies on adherence, secondary databases can be useful by offering the possibility for quick 
access to a set of individualized information from a large number of users. However, the clinical 
context is sometimes indispensable to compare and determine the information’s validity 11. Con-
sidering the limited availability of clinical and prescription records, many studies are limited to 
national or local information systems with records on the supply and dispensing of medications 
12,13,14,15. These records have been used to construct indicators for the analysis of adherence and its  
determinants 12,16,17,18,19,20,21,22.

The current study thus aimed to identify and characterize indicators based on pharmacy records 
and discuss their adequacy and limitations for measuring adherence, based on a literature review. The 
decision was made to address methodological aspects related to the measurement of adherence, with 
a focus on analyzing the applicability of these indicators and theoretical, conceptual, and practical 
assumptions that justify and provide the basis for this measurement.

Methodological approach

We conducted an exploratory literature review in PubMed, SciELO, and Scopus, using the terms 
“adherence”, “pharmacy records/administrative data” and “measure” to compose the descriptors and 
boolean equations [OR, AND], allowing the selection of articles published in English, Spanish, and 
Portuguese, with no limitation on year of publication. Next, the following exclusion criteria were 
applied in two stages (reading the abstracts and full texts), as shown in the flowchart (Figure 1): (i) 
duplicate articles, (ii) full text unavailable, or (iii) articles that did not address adherence and/or did 
not use administrative data or pharmacy records. 

Information from the literature supported the elaboration of a descriptive chart of the indicators, 
including sources and application, method of calculation, description, and interpretation of the indi-
cator’s operational meaning and frame of reference. 
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Figure 1

Flowchart for article selection process.

The chart revealed the implications for use of the indicators and precautions in interpretation of 
the results, assuming that it is not possible to study adherence without being certain that the patient 
received the medication in the prescribed quantity and at the right time 2,23. We attempted to define 
aspects related to treatment coverage and possession versus gaps in the medication as ways of explor-
ing the possible proximal or distal relations between availability of the medication, use, and adherence. 

Finally, we drew on the theoretical and conceptual framework of adherence drawing on “dosing 
histories”, based on which a new taxonomy was developed, which strengthens the concept of adher-
ence as therapeutic result 2,4,6,7,24. Three reasons were weighed on the adequacy and limits of the 
indicators which provide the basis for measuring adherence in practical terms: (i) evaluation of a drug 
intervention’s therapeutic effects; (ii) determination of the influence of adherence on specific clinical 
conditions; and (iii) identification of patients that need orientation or support to use their medica-
tions better 4. These reasons and the above-mentioned theoretical concepts provided the basis for 
analyzing the indicators and orienting the discussion.
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Results

Indicators based on the dispensing process have been developed over the years in research and health 
service settings, based on practical criteria – given the greater availability of administrative or supply 
records than prescription data or consumption per se 8,25,26,27,28. 

These indicators (i) focus on the dynamics of individual supply (dispensing of the medication), (ii) 
translate critical information on the amounts supplied (number of units/doses), and (iii) allow verify-
ing the supply timeline. The method calculates the periods, generally in days, in which one assumes 
the patient’s possession of the medication following its dispensing or the possible gaps resulting from 
irregular receipt of the drug. 

Fourteen studies, among the 81 retrieved, addressed the relationship between pharmacy records 
and adherence, but did not present descriptive measures (indicators) of this relationship 18,29,30,31,32,33, 

34,35,36,37,38,39,40,41. Some 40 studies pointed to measures (indicators) based on supply records to mea-
sure adherence 42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79, 

80,81,82,83,84,85 and were mostly published before Vrijens et al. 6 proposed a new taxonomy. The litera-
ture refers to the principal indicators used to measure adherence in various types of chronic diseases 
as medication possession ratio (MPR) and proportion of days covered (PDC). The studies diverge as to 
their usefulness in the strict evaluation of adherence 40,42. However, there is use of these indicators to 
measure treatment adherence in mental disorders 43,44, depression 45, schizophrenia 46,47,48,49,50, dia-
betes 50,51,52,53,54,55, hypertension 51,56,57,58,59,60,61,62, coronary diseases 63,64,65,66,67, osteoporosis 68,69, 
rheumatoid arthritis  70,71, lupus 70, chronic obstructive pulmonary disease 72,73,74, asthma 75,76,77,78, 
HIV/AIDS 79,80,81 and hepatitis 82, post-transplant 83, Parkinson’s disease 84, and multiple sclerosis 85.

Table 1 lists the indicators described in the selected studies. Eleven indicators provided the basis 
for treatment coverage (period with possession of the medication) and three for gaps during the 
period. Some studies used similar names for the same measure 26,27,28,55,73,83, so that calculation of the 
indicator was considered the basis for its definition and distinction.

In general, the parameters for analysis of the amount (or doses) of the medication and the periodic-
ity of expected dispensing were the medical prescription or therapeutic protocol 86,87. Based on the 
prescription, the ideal therapeutic behavior projected over time generated an estimate of the medica-
tions to be consumed during the period. Based on this ideal scenario, one verifies the translation of 
the idea of “coverage” or “percentage of coverage” 8,28.

The concept of coverage has been operationalized by calculating the days’ supply, which repre-
sents the amount (in days of treatment) that the total medication covers, in one or more episodes 
of dispensing, over the period (in days) theoretically covered by the amount dispensed. Often, any 
observed gap is expressed as the difference between the total observation period and the number of 
days’ supply in possession.

In addition to the possession or lack of the medication, the development of the indicators was 
based on the adoption of two other aspects, in distinct combinations, that gave each measure’s 
specificity: (a) whether the indicator’s result is treated as a dichotomous or continuous variable and 
(b) whether the verification occurs in one or multiple dispensing intervals 8.

While not sharing the same calculation method, the indicators represented different expressions 
of the same measurement logic 78. In the numerator, this logic could be stated as “days’ supply of 
medication obtained” or “number of days in which the patient was in possession of the medication 
as prescribed”, as expressions of the treatment supplied/obtained. In the denominator, “observation 
period” (in days) or “period between the first and latest dispensing” (in days) emerged as expressions of 
the ideal coverage time. Since they contained the same unit in the numerator and in the denominator, 
the results were adimensional.

Continuous single-interval of medication availability (CSA) and continuous multiple-interval of 
medication availability (CMA), as well as continuous single-interval of medication gap (CSG) and 
continuous multiple-interval of medication gap (CMG), are examples of measures that sought to 
reflect the balance between the analysis of single or multiple episodes of dispensing. The expression 
of the result for a single dispensing (in the case of CSA, CSG) appeared useful for indicating the frac-
tion of coverage in acute diseases. However, for the analysis of adherence in the continuous treatment 
of chronic diseases, the proposal has been to use the mean of the measurements of single intervals 
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Table 1

Indicators based on pharmacy supply records.

Measure/Sources, and 
Application

Calculation Observations

Measures based 
on actual supply 
(possession)

CSA 8,26,47,49 Number of days with supply of the 
medication according to prescription 
*/single observation period (in days).

Measures the time interval in which the patient had the medication 
available from a single dispensing. The interval of observations begins 

with the dispensing. Aims to express the coverage of a given period 
and is generally expressed as a fraction. In periods with more than one 

dispensing, the mean should be used. 
Values greater than 1 mean “oversupply”.

CMA 8,26,49,78 Total number of days with supply 
of medications according to 

prescription/observation period  
(in days).

Measures the sum of time intervals in which the patient had a given 
medication available in a series of dispensing intervals. 

Aims to express coverage in multiple serial periods and is generally 
expressed as a fraction. 

Values greater than 1 mean “oversupply”.

Total number of dispensing episodes 
(of the amount of medication) for 
an observation period/expected 

number of dispensing episodes in 
the observation period.

Measures the proportion of observed dispensing episodes in the expected 
number, in a period set by the researcher.

MPR 26,27,28,42,45,48,49, 

50,52,54,62,70,71,74,78,79,80, 

82,85,104,105,106,107,108

Number of days in which the 
patient has the medication 

available according to prescription/
observation period (in days).

Measures the single interval or multiple (total) time intervals in which 
the patient has the medication available, like CSA and CMA, respectively. 

Usually expressed as a fraction.  
For cases of polypharmacy, it is suggested to consider the mean of the 
values for the numerator before dividing by the denominator. Values 
greater than 1 mean “oversupply”, but some studies suggest that MPR 

should be truncated at 1. 
The indicator is sometimes expressed as a ratio whose antecedent is the 

fractional result of the calculation and the consequent is always 1.

PDC 26,27,28,42,48,49,57, 

58,59,60,63,68,72,78,80,105, 

106,107

[Number of days on which the 
patient has the medication 

available according to prescription/
observation period (in days)] x 100.

Single interval or multiple (total) time intervals in which the patient has the 
medication available, as in CSA, CMA, and MPR.   

May infer all the medicines as the object the “treatment”, rather than only 
one medicine. It is thus assumed that the patient needs to have possession 

of all the medicines in treatment, simultaneously. Usually expressed as 
a percentage, without allowing values greater than 100%, which would 

indicate “oversupply”.

PPDC 76 Days’ supply during the observation 
period/total days of treatment 

(expected) according to prescription.

Considers the planned treatment period for each case (in days) in the 
denominator.

MPRm 28,49 Number of days on which the 
patient has the medication available 

according to prescription/period 
between first and last dispensing (in 
days), plus the period covered by the 
last dispensing minus 1 (day of last 

dispensing).

Allows calculating coverage, even assuming a possible information gap. 
The measure includes the last part of the observation period, whatever it 

is, when it is unknown. 
Seeks to avoid arbitrary definition of the end of the observation period by 
taking the dispensing dates as the basis. By presenting coverage periods 

for the last dispensing in the numerator and denominator, it seeks to 
compensate for lack of knowledge on the final period of use. (Removes 

one day to be sensitive, ruling out a “duplicate” day in the analysis).

(continues)
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Table 1 (continued)

Measure/Sources, and 
Application

Calculation Observations

Measures based 
on actual supply 
(possession)

Truncated MPR 48 [Number of days on which patient 
has the medication available 
according to prescription / 

observation period (in days)]. Final 
result is ≤ 1.

MPR value is “truncated” when > 1.  
Seeks to rule out the “assumed” excess in the measure. This happens 
because the numerator considers the days’ supply, including the last 
episode of dispensing, about which there may not be feedback. By 

truncating, the indicator solves a problem, but information is lost on the 
medication received in amounts greater than theoretically used for the 

observed period.

RCR 26,28 {[Sum of the amount during the 
observation period)/amount to take 
per day according to prescription]/

period between first and last 
dispensing (in days)} x 100.

Measures percentage of coverage.  
This fraction’s numerator specifies the calculation of the number of 

days on which the patient has medication available (days’ supply), like 
numerous others already discussed (CSA, CMA, MPR). 

Attempts to avoid arbitrary definition of the end of the observation period 
by taking the dispensing dates as the basis (as in MPRm). However, it does 
not discount the duplicate day (MPRm) or compensate for excess coverage 

(like MPRm and truncated MPR).

CR 26,28,49,62 Days’ supply in all the dispensing 
episodes except for last/period 

between first and last dispensing (in 
days)] x 100. 

Measures percentage of coverage (including excess) in a known and 
defined dispensing interval. Seeks to correct for lack of knowledge of the 

final coverage period, eliminating from calculation of the days’ supply from 
the numerator, the amount supplied in the last dispensing, unlike MPRm, 

which corrects by addition of these days in both terms of the fraction.

DBR 26,28,49,62 {1 - [(Period between first and last 
dispensing - days’ supply)/period 

between first and last dispensing]} 
x 100.

Also measures percentage of coverage using a device for adjustment. 
Proposes adjusted behavior of the measure (1 - gap) in relation to 100% 

(idealized behavior. “(1 - gap) x 100” attempts to adjust a centesimal scale.
to the real meaning of the total.

MRA 26,28 Days’ supply/observation period (in 
days)] x 100.

Expresses coverage (like CMA), but as a percentage. Values >100 mean 
“oversupply”.

Measures based on 
supply not made (gap)

CSG 8 (Total observation period - days’ 
supply)/single observation period 

(in days).

For a single dispensing, it is the time interval in which the patient did not 
have the medication available (dispensing gap). In periods with more than 

one dispensing, one can use the mean (mean gap in a given interval).  
Since the observation period is set arbitrarily, it is not based on the real 

history of use. If the observation period is the period between the first and 
the last, the measure has fewer limitations. 

There are limitations in the cases of “oversupply”. In cases with excess, the 
measure can only be used for multiple cases (patient population) in which 

the negative values (referring to excess, in calculating the gap) can be 
redefined as 0, as presented in the literature.

(continues)
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Table 1 (continued)

Measure/Sources, and 
Application

Calculation Observations

Measures based on 
supply not made (gap)

CMG 8,26,27,28,42,49,53,64, 

81,103,106

(Total observation period - days’ 
supply)/observation period (in days).

In series of dispensing intervals, the sum of the time intervals in which the 
patient did not have the medication available (total gap). 

Periods of “oversupply” involve negative values in the indicator, usually 
redefined as 0. 

It is a simplified measure that does not have the power to estimate the 
number of days on which the patient was without the medication (“real” 

gap). Not based on the dosing history. It is like a ‘mean’.

CMOS 26,28,49 (Total observation period - days’ 
supply)/observation period (in days).

Similar to the previous measures (CSG, CMG), but allows negative values. 
If the indicator’s result is positive, it represents the number of days on 

which the patient does not have the medication (gap); if negative, it 
represents “oversupply”. 

CMA: continuous multiple-interval of medication availability; CMG: continuous multiple-interval of medication gap; CMOS: continuous multiple-interval 
measure of over-supply; CR: compliance rate; CSA: continuous single-interval of medication availability; CSG: continuous single-interval of medication 
gap; DBR: days between fills adherence rate;   MPR: medication possession ratio; MPRm: medication possession ratio modified; MRA: medication refill 
adherence; PDC: proportion of days covered; PPDC: proportion of prescribed days covered; RCR: refill compliance rate. 
* The supply records contain information on the amount dispensed. To transform the amounts of medications dispensed and/or supplied into number 
of days, it is necessary to consider the treatment regimen on the prescription (dose, interval, and treatment period), as well as the registered  
pharmaco-technical unit.

as the expression of continuous availability. However, this would involve a loss of information on 
coverage gaps in sequential periods, disguising coverage gaps in the past with medication surpluses 
in the future 8,26. 

Another relevant aspect relates to the definition of the observation interval in the denominator. 
The studies treated the terms “interval” and “days evaluated” as synonymous. In Table 1, the denomi-
nator in the indicators CMA, CMG, MPR, PDC, medication refill adherence (MRA), and continu-
ous multiple-interval measure of over-supply (CMOS) is described as the “observation period” and 
denotes an arbitrarily defined period, dates for the start and finish of the data collection, in which the 
target variables are examined. Meanwhile, the definition of the denominator as the “period between 
the first and last dispensing”, as in the indicators refill compliance rate (RCR), compliance rate (CR), 
and days between fills adherence rate (DBR) appears to have avoided the arbitrary definition of the 
observation interval. In these indicators, the limit of the observation period was defined as the date 
of a dispensing episode.

Finally, in the numerator and/or denominator, the indicator may or may not include the amount 
furnished in the last dispensing in the days’ supply. Inclusion in the numerator would mean the pos-
sibility of higher results than unity (or greater than 100%). Values greater than one or one hundred 
percent may or may not mean oversupply.

As shown in Table 1, the proposal for some indicators resulted from the attempt to refine the 
underlying logic, based on the empirical data, to deal with difficulties in comparing the expected and 
the observed values. This is especially true of the indicators that inserted a critique or adjustment 
to refine the results obtained. These adjustment strategies (or mathematical devices) occurred in 
the numerator of RCR, CR, and DBR, in the denominator of medication possession ratio modified 
(MPRm), or in the expression of the final result (truncated MPR).
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Discussion

The analysis of the specific variations between the methods for each indicator’s calculation allowed 
understanding the operational limitations involved in the extraction and standardization of the data 
and the identification of necessary precautions when interpreting the results.

The search strategy allowed identifying studies that incorporated indicators based on supply 
records as measures of adherence, for the construction of Table 1. Other studies retrieved in the 
search defined adherent patients based on administrative supply records, but either did not describe 
in detail the indicator employed, or used complementary methods to validate the measure of adher-
ence 18,88,89,90,91,92,93,94,95,96,97,98,99,100,101,102. The latter feature the methodological care in using more 
than one strategy to obtain information on adherence, although not detailing specific measures for its 
assessment (the focus of this review).

The supply records in the studies on use of medications generate simple, low-cost, non-invasive 
measures that dispense for the use of questionnaires/interviews 11,86,87. In computerized systems, 
information is concentrated in databases or software programs 87, facilitating data access and organi-
zation. When the medication is supplied by a single agency or entity with a computerized system, the 
patient’s history can be viewed rapidly 81,87.

The inference between the dynamics of pharmacy supply of medications expressed in indica-
tors based on supply records and adherence is conditioned on three assumptions. The first is that 
the database on dispensing includes all the sources for obtaining the prescribed medications. The 
second is that lack of supply of medications in the amounts and on the proper dates implies the 
impossibility of use as prescribed 86. It is not possible to study adherence without the certainty that 
the patient received the medication in the adequate amount 2,23. The third is that if the medications 
were dispensed in the expected period, they were consumed as prescribed 3,81,86. Another quite radi-
cal assumption is necessary – that everything supplied was taken at the prescribed amounts, at the 
prescribed hours, and for the prescribed time – that is, when estimating adherence based exclusively 
on supply data, one assumes perfect adherence to all the other unmeasured aspects.

In addition, the use of indicators based on supply records as measures of adherence requires care-
ful consideration of the reasons behind the measure in clinical practice 4.

The first issue focuses on the discussion of which relations are possible between the medication’s 
supply and its therapeutic effects. The literature claims the indicators’ pertinence as the measure of 
adherence based on empirical demonstrations of their predictive validity for clinical outcome and 
their correlation with alternative methods for measuring adherence 29,39,40,43,44,56,70,103,104,105,106,107,

108,109. However, despite their usefulness as predictors of target clinical outcomes, the assertion does 
not imply the validity of their use as measures of adherence. The point here is not to question such 
indicators based on the inherent limitations of the sources employed and the method for calculation, 
but to discuss what can be reasonably inferred from the results. 

Adherence has traditionally been estimated either as a dichotomous indicator or as a percentage, 
in which the patient’s medication-taking behavior is recorded by the health professional, measured 
on a scale from 0 to 100 108,110. To transform the interval measures in dichotomous, cutoffs points 
are set for the respective disease according to the literature, which requires caution. The variable’s 
dichotomization prevents distinguishing between types of non-adherence: consistent or sporadic; 
patients at different stages in the medication-taking process, etc. 

Vrijens et al. 6 debated the phenomenon of adherence after conducting a review on the topic and 
producing a consensus with 80 experts from 13 European countries, based on the study of the drug-
dosing histories. The authors proposed to define adherence as a process consisting of three compo-
nents: initiation, implementation, and discontinuation. The components correspond respectively to 
use of the first prescribed dose, the dynamic of maintaining the treatment regimen (length, frequency, 
and hours of dose administrations), and the definitive interruption of use, for various reasons. Per-
meating these phases is an attribute known as persistence, described as the period of time between 
initiation and the last dose 6,42,108,111. 

Persistence is a measure associated with the time of uninterrupted maintenance of the treatment 
regime and can be measured through the episodes of the patients’ return to pick up their medications, 
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over time. It is an important outcome for evaluating treatment adherence and has been displayed visu-
ally as Kaplan-Meier curves, like survival 6,7,66, or inferred as a measure resulting from the use of the 
PDC indicator 42,69,100,112. However, although persistence is related to adherence – and is sometimes 
confused with it in the literature 65,99,112 –, persistence is not synonymous with adherence, nor is it 
an unequivocal predictor of it according to dosing history. Treatment persistence is possible without 
adherence to the prescribed recommendations. Therefore, the most satisfactory measure of adher-
ence is that which includes persistence and all the stages defined in the new paradigm of adherence 7.

Quantification of implementation requires comparison of two time series: the prescribed treat-
ment regimen, which can be compared to the expected parameter, and the patient’s treatment history, 
corresponding to the observed parameter 6. The result of measuring implementation can be expressed 
by a single summary measure (normally a percentage of adherence at the end of a defined period) – 
which is the most common in practice – or by a longitudinal sequence of measurements 110. Support-
ing the former is the practicality of classifying discrete outcomes (adherent versus non- adherent) on a 
predetermined scale of relative distances between the expected and the observed. However, the same 
result, or percentage of implementation, can mean completely different medication-taking behaviors, 
that is, treatment regimen histories, or differentiated adherence, with direct implications for the 
medication’s effectiveness 7. At the limit, differences exist in effectiveness, even among patients that 
follow their treatment regimen correctly (and which are thus adherent to it), expressing the so-called 
“unreliable link” between use of the medication and the therapeutic effect 7.

Thus, the first aspects to be considered in the sequence of explanatory events that lead to the 
body’s response to the treatment regimen are not those related to possession of medication or conti-
nuity or volume of the supply, but those involving ingestion of the dose, followed by pharmacokinetic 
aspects, which directly explain the therapeutic effects, based on the drug’s absorption and metabo-
lism 7,113,114. In this sense, establishing a correlation, even if indirect, between the indicator based on 
records and supply and the therapeutic effect means ignoring a series of intermediate elements in the 
dosing history that were not investigated. 

To understand the factors that influence adherence under specific clinical conditions, it is neces-
sary to characterize not only the time sequence of events involving the treatment regimen, but their 
determinants. Since adherence involves a series of phases and attributes — initiation, implementation, 
discontinuation, persistence 6 – the factors associated with some of these attributes are not necessar-
ily associated with all of them 24. It is necessary to investigate specific factors related to the different 
components of adherence. The indicators reviewed here do not allow investigating how the treatment 
was initiated or discontinued, or the characteristics of its implementation. Meanwhile, persistence 
allows the incorporation of time limits on the implementation of adherence and can thus be measured 
by the indicators. However, there are limitations on the measure of persistence that are inherent to the 
use of secondary databases 11,44,47,51,64,69,115. In a systematic review, Kardas et al. 24 found 771 different 
variables for expressing factors associated with adherence to prolonged therapies. Most were related 
to implementation, while 47 were related to persistence.

This discussion should conclude by highlighting the usefulness of indicators based on supply 
records. Osterberg & Blaschke 2 contended that supply data on medications can be an estimate of 
the extent to which the patient persists with the treatment. However, as discussed, one should not 
assume that possession of the medication or persistence in retrieving it, per se, mean adherence. At 
any rate, lack of the medication certainly constitutes a factor for non-adherence. Therefore, the rel-
evance of these indicators is clear in the identification (screening) of patients that need orientation or 
support to improve their use of medications for chronic diseases 10, especially when associated with  
other methods 116. 

In Brazil, most studies involving the use of indicators based on supply records focus on antiret-
roviral therapy 12,18,117, available in the System for Logistic Control of Medications (Siclom), which 
combines prescription with supply (but without addressing all the stages of dispensing). Recording in 
this database is mandatory for nearly all of the pharmacies accredited for antiretroviral dispensing. 
Some studies that used Siclom combined pharmacy records with different sources of information 
(self-report, patient diary, pharmacy records, and laboratory data) to measure the percentage of non-
adherent patients, focusing on supply gaps. Cardoso & Galera 17 and Fonseca et al. 20 also considered 
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the time interval recorded between dispensing episodes for analysis of the use of medications and 
treatment dropout, respectively. A more recent study, on biological therapy in rheumatic diseases, 
specified the use of the PDC indicator to identify patients without adherence to treatment 21. Other 
studies from Brazil and elsewhere have focused on persistence as the outcome measure for use of 
indicators based on pharmacy records, which suggests evolution in adherence concepts as the result 
of dosing history 56,95,100,112.

Final remarks

This review presented a map of indicators reported in the literature, used to analyze adherence to 
pharmacotherapy. The strategy to build a descriptive picture of indicators based on pharmacy supply 
records allowed identifying the precautions and limitations in studies on the use of medications that 
can contribute to the design and comparability of future studies in the field. 

As discussed, the indicators, stemming from different evaluations of the supply dynamics in medi-
cations, based on pharmacy records, resulted from the refinement of a single logic: that the time of 
exposure to treatment was calculated from the amount of medications supplied for an assumed time 
period. This improvement and the resulting variations reflect the operational difficulties in obtaining 
and use of the measures.

By expressing the fraction (adimensional) equivalent to a time segment of the treatment, the 
indicators’ results refer more adequately to the “persistence” component, in the taxonomy adopted 
for adherence. They are thus adequate as outcome measures in analyses of factors associated with 
this component of adherence. These indicators are also clearly useful for identifying patients with 
problems related to medication-seeking behavior, indicating lack of adherence.

It is true that traditionally, studies on the use of medications employ supply data to estimate con-
sumption. However, the gap between supply-related events and difficulties in treatment follow-up 
that impact consumption disallow relating the results of the indicators with clinical aspects, essential 
in the discussion of adherence.
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Resumo

O marco atual sobre a adesão à farmacotera-
pia compreende um conjunto de comportamentos 
experimentados pelo usuário em que se observa 
a trajetória detalhada e contínua do uso de cada 
dose do medicamento. Indicadores provenientes de 
registros de dispensação de medicamentos têm sido 
utilizados para a mensuração da adesão. A pre-
sente revisão visou a identificar e a caracterizar 
indicadores provenientes de registros de dispensa-
ção e a discutir sua adequação e limitações para 
mensuração da adesão. Foi realizada uma busca 
bibliográfica exploratória em três bases de dados a 
partir dos termos “adesão”, “registros de farmácia/
dados administrativos” e “medida” na composição 
dos descritores para a seleção de 81 artigos e ela-
boração de um quadro com a denominação, fontes, 
método de cálculo, descrição e interpretação do sig-
nificado operacional e referencial de 14 indicado-
res. Tendo em vista a mais recente taxonomia da 
adesão proposta na literatura, concluiu-se que os 
indicadores encontrados podem ser úteis na iden-
tificação de pacientes com problemas relacionados 
ao comportamento de busca de medicamentos e na 
análise da persistência. A distância entre os even-
tos relacionados ao fornecimento e as dificuldades 
no seguimento da terapêutica podem influenciar a 
análise baseada exclusivamente no uso desses in-
dicadores. 
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Resumen

El marco de referencia actual sobre la adheren-
cia a la farmacoterapia incluye un conjunto de 
comportamientos experimentados por el usuario, 
con observación de la historia detallada y con-
tinua del uso de cada dosis de la medicación. Se 
han utilizado indicadores basados en registros de 
farmacia para medir la adherencia. La revisión 
actual tuvo como objetivo identificar y describir 
indicadores basados en registros de farmacia y dis-
cutir su adecuación y limitaciones para medir la 
adherencia. Se realizó una revisión exploratoria 
de la literatura en tres bases de datos utilizando 
los términos “adherencia”, “registros de farmacia/
datos administrativos” y “medida” para componer 
los descriptores para la selección de 81 artículos y 
la elaboración de un cuadro con la denominación, 
métodos de cálculo, descripción e interpretación 
del significado operacional y referencial de 14 in-
dicadores. Dada la taxonomía más reciente para la 
adherencia propuesta en la literatura, concluimos 
que los indicadores pueden ser útiles para identi-
ficar pacientes con problemas relacionados con el 
comportamiento de búsqueda de medicamentos y 
el análisis de la persistencia. La distancia entre los 
eventos relacionados con la oferta y las dificulta-
des en el seguimiento del tratamiento puede influir 
en un análisis basado exclusivamente en el uso de 
estos indicadores. 
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