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Abstract 

Cross-sectional data were employed to compare medication nonadherence and its 

correlates among 157 rural and 162 urban home care clients. Data were collected on 

subjects' demographic characteristics, physical and mental health status, service utilization 

and medication-taking behaviour during in-home interviews conducted by trained study 

nurses. A binary measure of adherence (adherent versus nonadherent) was derived based on 

composite assessment of responses to a 4-item self-report scale, reported reasons for 

nonadherence and pill count data. 

Rural and urban residents exhibited identical rates of nonadherence (42.0%), and 

correlates of nonadherence were not found to vary by place of residence. For the total 

study population, high regimen complexity, impaired vision, depression and presence of 

recent symptoms were identified as risk factors for nonadherence, while residence in a 

seniors' lodge exhibited a preventive effect. As well, assistance with medication 

administration was found to be a preventive factor only for cognitively impaired 

individuals. 
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1.0 I N T R O D U C T I O N 

1.1 Study Purpose 

The issue of drug adherence, the extent to which a patient adheres to a prescribed 

medication regimen, has been the focus of several studies. While age is generally not 

considered to be predictive of nonadherence, several factors associated with the aging 

process (e.g. physical and cognitive decline, polypharmacy: Gilbert et al, 1993; Lassila et 

al, 1996) may adversely affect medication adherence among older persons. As medication 

therapy is often an important factor in managing illness and mamtaining quality of life in 

this population, it is important that appropriate drug regimens be adhered to (McHelaney, 

1994). Research has shown that inappropriate use of medication can result in increased 

mortality and morbidity (Horowitz et al, 1990; Maronde et al, 1989; Rizzo et al, 1996). 

For example, the proportion of hospitalizations among the elderly attributable to drug 

nonadherence has been estimated to be as high as 10% (Col et al, 1990; Grymonpre et al, 

1988; Maronde et al, 1989; McKenney and Harrison, 1976). Further, the financial burden 

of excess hospital, nursing home and ambulatory treatment costs associated with 

medication nonadherence in Canada has been estimated to exceed 3.5 billion dollars per 

annum (Coambs et al, 1995). 

Although there is an abundance of research on nonadherence with medication 

regimens and associated factors, this research has primarily been limited to urban centres. 

In particular, research in rural areas is lacking. As there existed the potential for variation 

in risk factors for nonadherence between rural and urban elderly populations (e.g. 

availability of pharmacies and physicians, physician prescribing habits: Aparasu and 

Sitzman, 1999; Bellantuono et al, 1988; Health Canada, 1999), this study compared the 
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extent of medication nonadherence and related risk factors among older persons in rural 

versus urban settings. 

1.2 Relevance 

Since 1950, the proportion of Canadians aged 65 and over has been increasing faster 

than the total population and is projected to reach almost 23% of the national population by 

the year 2030 (Statistics Canada, 1999). In light of recent demographic trends and changes 

in Canada's health care system, the importance of effectively managing the health care 

needs of the elderly population is evident. 

As chronic diseases with long latent periods become manifest with age (Forbes and 

Hirdes, 1993; Rosenberg and Moore, 1997), a disproportionate amount of health care costs 

are used by the elderly. Pharmaceuticals account for approximately 14% of all health care 

costs (Health Canada, 1997), and it has been estimated that roughly 20-30% of prescription 

drugs consumed in Canada are used by persons aged 65+, even though this age group 

currently accounts for only 12% of the total population (Bergob, 1998). 

Despite the relatively high drug bill incurred by the elderly population, if used 

appropriately, medications have the potential to decrease the health care costs by 

preventing the occurrence of conditions (e.g. myocardial infarction, stroke, fractures) that 

may require more costly interventions. Besides decreasing the financial burden on society 

and reducing morbidity and mortality, proper medication use may maintain or improve the 

quality of life for the older individual (Col et al, 1990; Joyner et al, 1983; Maronde et al, 

1989; Rizzo et al, 1996; Walley and Haycox, 1997). In order to optimize the benefits of 

pharmacotherapy by implementing appropriate interventions, one must examine barriers to 

the effective use of medications, such as nonadherence. 



2.0 L I T E R A T U R E R E V I E W 

A literature review of medication adherence was conducted by searching the 

MEDLINE and PUBMED databases using various combinations of the following key 

words and terms: elderly, drug adherence/nonadherence, compliance/noncompliance, 

medication/drug, hospitalizations, rural, access, measurement, methodology, and 

comparison. The search included publications from 1966 to the present and was limited to 

the English language. From these results, studies of medication adherence in community 

dwelling elderly were selected for review. Subsequently, several articles found in the 

reference lists of the literature obtained from the initial database search were also reviewed. 

As well, an overview of the primary data collection instrument used for this study, the 

Minimum Data Set for Home Care (MDS-HC), is presented. 

2.1 Defining Adherence 

2.1.1 Conceptual Definition and Terminology 

Adherence or 'compliance' with medical advice is frequently defined as "the extent 

to which a person's behaviour (in terms of taking medication, following diets, or executing 

lifestyle changes) coincides with medical or health advice."(Sackett and Haynes, 1976). 

Although this definition may be adequate, there is considerable debate over the 

appropriateness of use of the terms 'adherence' and 'compliance' in describing a patient's 

behaviour with respect to medical advice. Webster's dictionary defines compliance as "to 

comply", which in turn is defined as "to act in accordance with another's wishes, or with 

rules and regulations." (Webster's New World Dictionary of the American Language, 

1977) Several authors maintain that the term 'compliance' gives the impression of an 

obeisant patient and an authoritarian medical professional (Cooper et al, 1982; Morisky et 



a l , 1986; Stimson, 1974; Trostle, 1988). Examining the literature, many publications were 

reviewed which may justify these concerns. One author stated; "noncompliance is a break 

in the process..." in which ".. .the patient receives a treatment but fails to or refuses to 

follow it." (Boza et al., 1987), while in another commentary the author attempts a satirical 

portrayal of the disobedient patient not taking their medication when quoting a poem by 

Hillary Belloc: "Matilda (the patient) told such dreadful lies..." (Wright, 1993). 

Statements such as these imply that the prescribing health care provider does not err and 

that all prescribed treatments are appropriate, while there is substantial evidence to the 

contrary (Aparasu and Sitzman, 1999; Lindley et al., 1992; Schmader et al., 1997; Tamblyn 

et al, 1994; Willcox et al, 1994). Similarly, adherence (to adhere), defined as "to cling, 

cleave, stick fast, to a person, thing or idea" (Websters, 1977), which is considered to be a 

more preferable term by some authors (Cooper et al, 1982; Morisky et al, 1986), may also 

be inappropriate, for again there is the implication that the patient is at fault should they not 

'stick' to their drug regimen. Conrad proposed an alternative term, 'self-regulation', as it 

encompasses the fact that deviations from recommended medical treatment are often a 

conscious choice (i.e. patients exercising autonomy and control), rather than simple 

unintentional errors of omission, or omission because of perceived side effects (Conrad, 

1985). 

Undoubtedly, an endless discussion on semantics and jargon may ensue if one 

attempts to debate the (in)appropriateness of these terms. Lacking a more suitable 

descriptor for the outcome of interest in the current study, the term that appears less likely 

to provoke offence, 'adherence', will be used in the subsequent discussion. 
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2.1.2 Operational definitions 

Operational definitions for drug adherence tend to vary. Often adherence is 

reported only for drugs which have a discrete mode of administration and a regular dosing 

frequency, due to inherent difficulties in measuring drugs prescribed to be taken on an as 

needed basis (pro re nata), or which are aclministered in nondiscrete dosing forms, such as 

topical agents. Depending on the measurement technique employed to assess adherence, 

binary or continuous estimates of adherence may be reported. 

Estimation from Continuous Measures 

Estimates of drug adherence can be derived from continuous measures by 

determining the number of tablets missed or taken at inappropriate time intervals, or days 

without therapy. Depending on the measurement technique used (e.g. pill count versus 

electronic monitoring devices), the average number of tablets missed, average number of 

days without medication, or average deviation from the prescribed consumption time of a 

medication may be reported (Cargill, 1992; Carney et al., 1995; Eisen et al., 1990; 

Grymonpre et al. 1998, Gurwitz et al, 1993; 1998; Kendrick and Bayne, 1982; Kruse et 

al, 1992; Monane et al, 1994, Monane et al, 1997; Rich et al, 1996; Wong and Norman, 

1987). Measures such as these can potentially identify drugs or drug regimens which 

patients may be less likely to adhere to and allow investigators to determine the clinical 

relevance of nonadherence. Subjects who are particularly at risk for adverse health effects 

due to nonadherence may be more readily identified by this method as compared to those 

identified using a binary outcome (below), and thus appropriately targeted for intervention. 

For example, a patient taking a prescribed analgesic only 50% of the time (who would 

likely be classified as noncompliant by a binary measure) can be differentiated from 



someone who takes 8 5 % of their diabetes medication (typically classified as compliant by a 

binary measure) and may be at much greater risk for adverse effects due to inadequate drug 

therapy. Further, subjects who may have trouble taking all medications, such as the 

cognitively impaired, can be differentiated from those who selectively omit certain 

medications. 

Categorical Definitions 

Drug adherence is often classified as a binary variable (adherent or not). Several 

studies have reported binary estimates based on results of self-report assessment 

(Blenkiron, 1996; Coons et al., 1994; Cooper et al, 1982; McLane et al, 1995; Spagnoli et 

al, 1989; Yoshida et al, 1994), interviewer assessment (Cline et al, 1999; Gilmore et al, 

1989; Harris et al, 1995) and estimates reported by care-providers (Norell, 1981). As well, 

binary outcomes are often derived by categorization of data from continuous measures 

(Monane et al., 1997). While many of the above classification methods are qualitative in 

nature (e.g. subject's or interviewer's assessment of adherence), most researchers have 

attempted to incorporate a more quantitative approach to the assessment of medication 

adherence. 

Using quantitative methodology, subjects are generally classified as adherent if they 

have taken more than a predefined minimal amount of their medications over some 

predetermined time frame (e.g. previous day, week, or month). This predefined amount of 

medication may have clinical relevance, such as when based on the amount of medication 

needed to be consumed in order to achieve a therapeutic effect (Morisky et al, 1986), but 

often these cut-offs, typically ranging between 75 and 100%, appear to be arbitrary 

(Blenkiron, 1996; Botelho and Dudrak, 1992; Okuno et al, 1999; Spagnoli et al, 1989). 



For example, as mentioned above, 8 0 % is a commonly used cutoff to differentiate adherent 

versus nonadherent subjects. This cut-off appears to have stemmed from studies involving 

nonadherence with antihypertensive medications that established that the desired 

therapeutic effects of some of these medications is achieved when 80% or more of the 

medication is consumed (Sackett, 1977). Thereafter, it appears that many studies have 

used the >80% cut-off to identify adherent persons, without rationalization. Levy 

demonstrates that the level of adherence required to achieve a therapeutic effect is largely 

dependent upon the half-life of a drug and hence the dosing frequency (Levy, 1993), thus 

this choice (+/-80%) of cut-off for categorization of clinically relevant adherence status 

may not be appropriate for all medications (Anonymous, 1979). 

2.1.3 Patterns of Nonadherence 

Deviations from prescribed medication regimens are typically in the form of 

omitted doses, while consumption of extra doses is observed at a much lower rate (Cooper 

et al, 1982; Hernminki and Heikkila, 1975; Kruse et al, 1992; Spagnoli et al, 1989). 

Adherence researchers appear to have a great zeal for jargon, as many terms have been used 

to describe these dosage deviations, such as 'under/overadherence (or 

compliance)'(Gilmore et al, 1989; McElnay et al, 1997; Murray et al, 1993), 

'under/overuse'(Cooper et al, 1982), under/overdosing'(Cramer et al, 1989) and 

'hypo/hyper/euadherence' (Rudd et al, 1989) Omission of doses can be further classified 

as to whether doses are omitted sporadically, as when a patient occasionally forgets to take 

a tablet or adjusts a medication regimen as they see fit, or if several doses of the medication 

are missed sequentially (a 'pause' or 'drug holiday': Kruse, 1992; Maenpaa, Manninen et 

al, 1987). In some cases patients may simply choose to discontinue treatment (Cummings 



et al., 1982). In addition, the majority of adherence studies focus on subjects already on 

drug therapy and their current drug use, thus cases where prescriptions have never been 

filled are generally not examined. 

An important and relatively unexplored aspect of regimen modification is the fact 

that nonadherence may be intentional or unintentional (Cooper et al., 1982). Unintentional 

nonadherence may be a result of medication error (e.g. misunderstood medication-taking 

instructions or unclear information for the patient), but most commonly is simply due to 

forgetfulness and subsequently leads to sporadic omission of doses. Intentional regimen 

modification, on the other hand, results in more complex patterns of nonadherence. For 

example, patients may increase or decrease medication dosages depending on how they are 

feeling or because of side effects, stop medications because they simply do not like taking 

medications, or desire to take 'drug holidays'. Understanding this facet of medication 

taking behaviour is particularly salient if interventions to improve adherence are to be 

successful. 

2.2 Measurement of Drug Adherence 

Currently there is no gold standard available for measuring drug adherence. Several 

methods are used to estimate medication adherence and there is debate about which 

provides the most reliable and accurate estimate. Direct methods such as biological assays 

are not always feasible or appropriate, thus the majority of drug adherence studies have 

employed indirect measures, such as pill counts and self-report. 



2.2.1 Direct Objective Methods 

Biological Assays 

In the assessment of medication adherence biological assays are used to measure 

levels of a drug, its metabolite(s), or a tracer substance in blood or urine. Due to its 

objectivity, many consider a biological assay to be the measurement of drug adherence 

closest to a gold standard that is currently available. Indeed, many investigators have used 

a biological assay as the 'gold standard' against which to validate other adherence measures 

(Craig, 1985; Fletcher et al, 1979; Gordis et al, 1969; Inui et al, 1980; Pullar et al, 1989; 

Steiner et al, 1988). While this method may be objective, biological assays may be as 

problematic as indirect, less objective measures. The 'white-coat effect' may reduce 

objectivity in that patients may be more likely to take medications appropriately in 

apprehension of an upcoming blood or urine test (Feinstein, 1991). This is a particular 

concern when assaying drugs with short half-lives (Rang et al., 1995), as adherence would 

only be subject to recent 'scrutiny'. Nor do biological assays allow researchers to 

determine whether patterns of nonadherence involve 'drug holidays' or if sporadic 

omission or commission of doses is occurring (Maennpaa, Manninen et al., 1987). In 

order to overcome some of these limitations, biological tracer substances with minimal 

interindividual variation and long half lives have been incorporated into drugs (Feely et al, 

1987; ,Maenpaa, Javela et al, 1987; Pullar et al., 1988), but this process inevitably has 

ethical implications. Further, for assessment of adherence to multi-drug regimens the cost 

is prohibitive (personal communication, Calgary Laboratory Services). Thus, researchers 

who have used biological assays typically examine adherence with only a single medication 

(Copeland et al, 1994; Feely et al, 1987; Gilmore et al, 1989; Smith et al, 1999). 
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Although techniques have been developed which can test for several drugs simultaneously 

(McMurdo et al, 1991), the results of these tests only indicate if a drug is present or not, 

and it is generally recommended that these methods be followed by further confirmatory 

analyses, which tend to be very costly, prior to drawing conclusions (personal 

communication, Calgary Laboratory Services). 

The results of biological assays can also be influenced by several factors. Drug 

interactions, of particular concern in older persons who tend to be on multiple medications 

(Gilbert etal, 1993; McHelaney, 1994; Roberts and Turner, 1988), can potentially 

influence results from biological assays (Rang et al, 1995). Physiological changes such as 

decline in renal function and hepatic metabolism, which have wide individual variation in 

the elderly, can make it difficult to relate laboratory results and drug adherence (Copeland 

et al, 1994; Rang et al, 1995; Scharf and Christophidis, 1993). Besides dependence on the 

half-life of the drug, as mentioned previously, the results of biological assays will also be 

influenced by dosing schedules and ingestion of food (Roth et al, 1969; Smith et al, 

1999). Reflecting these problems, studies have reported that between 6 and 23 percent of 

results from biological assays were not interpretable (Gilmore et al, 1989; Smith et al, 

1999). 

Considering the problems with interpreting results from biological assays and the 

costs, this method has not been used for assessing adherence with overall medication 

regimens. 
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2.2.2 Indirect Objective Methods 

Pill counts 

The pill count method, which estimates drug adherence from a simple equation: 

% drug adherence = Number of tablets taken x 100 

Number o f tablets that should have been taken 

is the most commonly used method. The pill count is considered to be an objective 

assessment of adherence, but when used to assess adherence with physician prescribed 

medications (rather than with medications for which the supply is controlled, such as those 

received during a clinical trial) this method may tend to underestimate drug adherence 

(Botelho and Dudrak, 1992; Craig, 1985; Fletcher et al, 1979; Gilbert et al, 1980; 

Grymonpre et al, 1998). Often researchers have determined the denominator (number of 

pills that should have been taken) in the equation above from the date the medications were 

dispensed (Botelho and Dudrak, 1992; Craig, 1985; Grymonpre et al, 1998). As many 

medications are prescribed to the elderly for chronic conditions such as hypertension, it is 

conceivable that prescriptions are often filled before the medication supply runs out. If the 

patient did not begin taking the prescription on the dispensing date, the pill count would 

systematically underestimate drug adherence. Pill counts also do not allow investigators to 

discern patterns of nonadherence, such as whether several doses of a medication have been 

missed consecutively ('drug holidays' or 'pauses'), or if sporadic omission of doses has 

occurred (Maenpaa, Manninen et al, 1987). As well, the subject may appear adherent if 

omission of doses as well as consumption of additional doses is occuring (Rudd et al., 

1989). 

As with biological assays, the 'white-coat' effect may encourage compliant 

behaviour when patients or study subjects are aware they are under scrutiny, thus biasing 



results. Further, several other problems have been encountered during impromptu 

medication counts. Subjects (when asked) do not always accurately recall the date 

medications were started or may object to having their pills counted. Patients do not 

always store medications in the original containers, prescriptions for maintenance 

medications may be filled months in advance, or tablets from old bottles may be added to 

new ones when prescriptions are filled before an old prescription has rim out (Botelho et 

al, 1992; Haynes et al, 1980). Surprisingly, many researchers still prefer to use the pill 

count as it is considered to be the more objective of the indirect measures, while failing to 

address many of the limitations mentioned above which undoubtedly influence the 

accuracy and validity of this measure. 

Electronic Monitoring Devices 

More recently, electronic monitoring has been used to estimate drug adherence. 

Patients are provided pill bottles with caps containing a microprocessor capable of 

monitoring the time at which the bottles are opened and closed, and storing this information 

for subsequent analysis (Cramer, 1995). This innovative method allows not only 

assessment of the number of medications missed, but also provides information on 

appropriateness of dosing schedules (Carney et al, 1995; Eisen et al, 1990; Guerrero et al, 

1993; Kruse et al, 1992). Although electric monitoring has some potential advantages over 

previous indirect method of measuring adherence, this approach also has inherent 

limitations. The use of these devices is very costly and generally not feasible for assessing 

adherence with overall drug regimens in uncontrolled settings (personal communication, 

Aardex, USA). It has been suggested that a recorded bottle opening does not necessarily 

ensure that the medication has been ingested (Rudd, 1979). This concern may be warranted 
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if study subjects are provided with incentives for their 'cooperation' in a study, such as a 

clinical trial. However, as Cramer et al. point out, it is unlikely that a patient will go to the 

trouble of opening a bottle to simply dispose of tablets (Cramer et al, 1989). As well, 

there is again the concern that drug adherence may be influenced if subjects are aware that 

their actions are being monitored. 

Pharmacy and Prescription Claims 

Pharmacy records and prescription claims have also been used to assess adherence 

with medication regimens. Researchers examine pharmacy records or prescription claims 

data to determine if prescriptions have been filled and the number of days subjects have 

been without medications available, and use this information as an indicator of 

nonadherence (Blenkiron, 1996; Grymonpre et al, 1998; Gurwitz et al, 1993; Inui et al, 

1980; Monane et al, 1994; Monane et al, 1997; Maronde et al, 1989; Steiner et al, 1988). 

While pharmacy records and prescription claims are often readily available and economic 

sources of drug data for researchers, the validity and reliability of these data sources for 

pharmacoepidimiologic studies requires scrutiny. Completeness of data from pharmacy 

records has been shown to vary with the time of data acquisition relative to actual exposure 

to medications (Lau et al, 1997). Also, a recent Canadian study found that less than half of 

the study subjects using prescription medications were identified by an electronic pharmacy 

claims database (Grymonpre et al, 1998). Although exposure to short term medications 

can be determined using these data sources, these data have primarily been used to estimate 

adherence with medications taken for the management of chronic illnesses such as 

hypertension (Inui et al, 1980; Monane et al, 1994; Monane et al, 1997; Maronde et al, 

1989; Steiner et al, 1988). Further, these data sources provide information on if and when 
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drugs were dispensed, but do not disclose if the medications were actually taken as 

prescribed. 

Therapeutic Response 

Correlations between other measures of adherence and therapeutic response, such as 

blood pressure control, are sometimes presented as evidence of the validity of an adherence 

measure under scrutiny (Craig et al, 1985; Inui et al, 1981; Morisky et al, 1986; Rudd et 

al, 1989). While an association between adherence and therapeutic response is to be 

expected, some researchers have inappropriately used therapeutic response to classify 

subjects' adherence status and even to determine the sensitivity and specificity of other 

measures (Morisky et al, 1986). As many factors other than adherence may influence 

clinical outcomes, therapeutic response alone should not be used to conclude whether or not 

a subject is taking their medications as prescribed. For instance, uncontrolled conditions 

(e.g. hypertension, seizures) could possibly be due to inadequate therapy, while it may be 

prudent to step-down treatment in nonadherent, but controlled cases (Inui et al, 1981). As 

well, type of drug, indication and lifestyle habits such as smoking, diet and exercise may 

influence a patients' health status. It can be seen that this approach to assessment of 

adherence will inevitably result in misclassification of subjects'/patients' adherence status 

and could possibly even lead to adverse health outcomes if treatment protocol were to be 

based on the assumption of a direct correlation between adherence and therapeutic 

response. Thus, while it is expected that therapeutic efficacy will decrease if medication 

regimens are not adhered to, authors on this topic tend to agree that it is inappropriate to use 

therapeutic response to assess adherence status (Evans and Spelman, 1983; Westfall, 1986). 



2.2.3 Indirect Subjective Methods 

Health Care Provider Assessment of Adherence 

Studies have consistently shown that assessment of medication adherence by health 

care providers, such as nurses or physicians, will likely overestimate patients' adherence 

and generally are no better at predicting the adherent patient than would be chance selection 

(Caron and Roth, 1968; Gilbert et al., 1980; Norell, 1981; Roth and Caron, 1978). 

Needless to say, this method is not routinely used in research. 

Interviews 

The general approach used in the interview assessment of medication adherence is 

to question subjects about the name, indication, dosage and frequency of their medications 

and compare the subjects' responses to directions on the medication labels. The 

interviewer, often a trained research nurse or pharmacist, then establishes the subjects' 

adherence status by examining how well the subjects' responses coincide with the 

prescribed directions indicated on the labels (Cargill, 1992; Cline et al., 1999; Harris et al., 

1995; McLane et al., 1995). With this method there is the concern that subjectivity on the 

part of the interviewer may be incorporated into estimates of adherence. Also, caution 

should be exercised when interpreting results from interviews that use knowledge of 

medication regimens (e.g. type of drug, indication, etc.) as an indicator of adherence with 

medication regimens, as there is little research to substantiate that correlation (German et 

al, 1982; Haynes et al., 1976; Hussey, 1994; McLane etal, 1995; Okuno et al, 1999). 

Although this method has not been subject to rigorous evaluation, one study did 

report a high level of agreement (92%) between interviewer and self-report ratings of 

medication adherence (McLane et al, 1995). This finding indicates that interviewer 



assessment of adherence may be redundant to self-reported adherence, but as there is likely 

to be methodological variations in the interview process utilized by various researchers, 

these results should not be generalized to other studies. 

Self-reported Medication Adherence 

A more straightforward approach is to simply question subjects regarding the 

number of tablets missed, or to estimate what percentage of tablets they have missed, 

during a defined time period (e.g. previous day or week) for each of their medications 

(Blenkiron, 1996; Conn et al, 1991; Coons et al, 1994; Cooper et al, 1982; Grymonpre et 

al, 1998; Hemminki and Heikkila, 1975; Harris et al, 1995; Hawe et al, 1990; McElnay et 

al, 1997; McLane et al, 1995; Nikolaus et al, 1996; Spagnoli et al, 1989) As well, direct 

questioning of subjects in this manner can allow researchers to determine patterns of 

nonadherence, such as whether drugs are missed sporadically or sequentially (drug 

holidays), which are difficult to assess using many other methods. 

Early studies found that self-reported adherence tended to underestimate 

nonadherence when compared with pill counts and biological assays (Gordis et al, 1969; 

Park and Lipman, 1964; Rickels and Briscoe, 1970; Roth et al, 1969). More recently, 

rigorous methodological studies comparing pill count and self-reported adherence ratings 

have demonstrated that self-report may be a more accurate method of assessment. 

Compared with pill count data, self-report adherence ratings correlated better with 

adherence assessed by biological assays (Craig, 1985; Fletcher et al, 1979; Haynes et al, 

1980), electronic monitoring devices (Norell, 1981), and prescription claims data 

(Grymonpre et al, 1998). The general consensus in the literature is that subjects who 

report nonadherence are in fact nonadherent, but that more objective methods may be 



required to detect those who report they are adherent, but in fact are not (Haynes et a l , 

1980; Inui et al, 1981; Park and Lipman, 1964; Roth et al, 1969). Thus, a 'composite' 

assessment utilizing more than one adherence measure or indicator (e.g. therapeutic 

response) of adherence has been suggested as a suitable means of achieving the most 

accurate classification of subjects' adherence status (Inui et al, 1981; Maenpaa et al, 

1987). 

Despite limitations, self-reported adherence is potentially the most useful 

methodology for assessment of adherence. This method is feasible for most settings, is not 

as time corouming or costly as some other methods, and researchers can readily discern 

patterns of adherence that are obscured by other methodologies (e.g. pill counts and 

biological assays). Of particular relevance are the findings that suggest subjects who readily 

admit to being nonadherent with medication regimens are more likely to be receptive to 

interventions designed to improve adherence (Johnson et al, 1978) 

Scales 

Self-reported adherence with prescribed medication regimens (Brooks et al, 1994; 

Caplan et al, 1980; Hussey, 1994; Morisky et al, 1986; Murray et al, 1986), and 

adherence with medical advice in general (DiMatteo et al, 1993), has also been assessed 

using scaled questionnaires. Scales are not in frequent use, likely in part due to the lack of 

consistently identifiable traits of those who are likely to be nonadherent with drug 

regimens, and the apparent tendency for researchers to endeavor to develop scales suited 

for their own preferences (rather than collaborating with others to utilize existing scales). 

However, the development of a scale measure that can be easily and quickly administered 

has appeal for researchers and those in clinical settings. Towards this end, Morisky et al. 
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have developed a brief 4-item scale (see Appendix A) to assess medication adherence with 

antihypertensive treatment. The scale demonstrated acceptable psychometric properties, 

and scale scores were shown to be correlated with blood pressure control, but the 

methodology used to validate this scale is questionable in that therapeutic response was 

used as a 'gold standard' to determine sensitivity and specificity of the scale (Morisky et 

al, 1986). Further examination of the scale for adherence with asthma medications again 

revealed acceptable psychometric properties, although removal of one of the items 

improved internal consistency of the scale (Brooks et al, 1994). As well, it has been 

proposed that this scale may yield more useful iriforrnation if a 5-point response option 

(Appendix B) were employed, rather than the original binary (yes/no) response option 

(Johnson, 2000). This scale continues to be examined as a potentially useful tool for the 

assessment of medication adherence. 

2.3 Estimates of Nonadherence in Community Dwelling Elderly 

The results and methodology of reviewed studies that reported estimates of drug 

adherence among primarily community dwelling elderly are summarized in Tables 2.1 and 

2.2. Results from cross-sectional surveys are presented in Table 2.1; cohort studies that 

reported estimates of adherence (for baseline data and/or control groups) are summarized in 

Table 2.2. For purposes of brevity, the reader is referred to the references listed in the 

aforementioned tables. Estimates of drug adherence (by subject) range from 20% to 94.8%. 

This wide range of estimates can be attributed in part to the different methodologies and 

operational definitions used by the various researchers. Besides different techniques for 

measurement of adherence (Section 2.2), classification varies (75, 80 and 100%) for binary 

categorization of drug adherence, making comparisons of results difficult. As well, the 



presentation of data varies, which further confounds comparison of the drug adherence 

estimates. For example, percent adherence is generally reported by subject for categorical 

data, but Blenkiron only reports adherence by drug, while other researchers have preferred 

to present only average adherence estimates from continuous measures. 

The discrepant estimates of drug adherence may also be due to recruitment of 

subjects from different settings. Besides analysis of prescription claims from data base 

searches, subjects were recruited from a variety of settings; physicians' offices, hospital 

discharge patients, home care clients, voters' lists, a geriatric clinic and an elderly wellness 

centre, to name a few (last column in Tables 2.1 and 2.2). Although all studies reviewed 

assessed adherence in community dwelling elderly, it is plausible that adherence estimates 

vary for subjects selected from different environments, thus further confounding 

comparisons between studies. 

Only two studies were conducted in rural populations (Blenkiron, 1996; McLane et 

al., 1995), and in neither case was 'rural' defined. Comparison of results from these studies 

is particularly problematic for several reasons. As stated above, Blenkiron only reported 

adherence estimates by drug, while the operational definition for the self-report data 

presented by McLane et al. (subjects were classified as adherent if medications were 

missed < once/month) is rather atypical. Referring to Tables 2.1 and 2.2, it can be seen that 

categorical self-report estimates of drug adherence are generally categorized as 

+/- 75, 80 or 100%. Further, McLane et al. assessed adherence only for antihypertensive 

medications. Clearly, these variations in methodology make it difficult to compare the 

results of the studies done in rural settings with those conducted in other populations. It 

should also be mentioned that one rural study was conducted in the United States, the other 



in Britain, thus cultural differences may make any comparison to rural Canadians 

inappropriate. 
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Table 2.1 Summary of cross-sectional surveys presenting adherence estimates among noninstitutionalized elderly. 

Reference N # medications 
mean 

Age 
group 

Measure(s) Operational 
definition 

% of adherent subjects 
** 

Subject recruitment 

Blenkiron, 1996* 80 2.7 
median=4 

75+ Prescription 
claims 

+/- 80% Estimate by drug: 
80 

Various (consulting at surgery, 
home care, other) 

Blenkiron, 1996* 80 2.7 
median=4 

75+ 

Self-report 
Never miss doses 
Occasionally miss doses 
Frequently miss doses 

Estimates by drug: 
77 
20 
3 

Various (consulting at surgery, 
home care, other) 

Botehlo et al., 1992 59 4.7 65+ Pill count +/- 80% 54.7 Physicians' office 
Clineetal., 1999 22 7.5 70+ Interview Adherent or not: based on 

interviewer's 
assessment 

73 Hospital discharge 

Connetal., 1991 178 5.3 65+ Pill count and 
self-report 

Continuous (average) 92 Hospital discharge Connetal., 1991 
98 5.1 

65+ Pill count and 
self-report 

Continuous (average) 
88 Community dwelling (not 

recently hospitalized) 
Coons et al., 1994 843 3.7 (N=743) 55+ Self-report +/- 100% 79 Community dwelling elderly 

Cooper etal., 1982 111 3.3 60+ Self-report +/- 75% 57 General public -

Hemminki and 
Heikkila, 1975 

217 3.1 mean=70 Self-report +/-100% 47 Seniors' lodge type setting 

Kendrick et al., 1982 40 3.8 65+ Pill count Continuous (average) 57 Home care clients 
Kruseetal., 1992 18 3.5 65+ Electronic 

monitoring 
Continuous (average) 73.6 Hospital discharge 

McElnay et al., 1997 512 4.3 65+ Self-report +/-100% 86.3 Incoming hospital admissions 

McLane etal., 1995* 62 Not reported 60+ Self- report Missed medication 
> or < once/month 

76 Physicians' office 

Nikolaus et al., 1996 119 3.8 mean=82 Self-report +/-100% 43.7 Incoming hospital admissions 
(who lived at home prior) 

Okuno et al., 1999 163 5.8 65+ Pill count Continuous (average) 80.2 Home care clients Okuno et al., 1999 163 5.8 65+ Pill count 

>80% 52.8 

Home care clients 

Spagnoli et al., 1989 802 3.6 60+ Self-report +/- 75% 68.6 Physicians' office 

* Two studies conducted in rural settings. 
** Unless indicated otherwise under operational definition. 
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Table 2.2 Summary of literature review of cohort studies and control trials presenting adherence estimates among noninstitutionalized 
elderly. 

Reference IN Study Design Age group # medications 
(mean) 

Measure(s) Operational 
definition 

% of 
adherent 
subjects ** 

Subject recruitment 

•Gilmore et al., 1989 
(control data) 

45 Randomized 
control trial 

66+ 4.6 Pill count +/- 80% 
(n=32) 

71 hospital discharge •Gilmore et al., 1989 
(control data) 

45 Randomized 
control trial 

66+ 4.6 

Urine assay Riboflavin/creatinine = 
+/- 4 (n=23) 

61 

hospital discharge 

•Grymonpre et al., 1998 
(baseline data for total 
study population) 

135 Randomized 
control trial 

65+ 6.2 Pill count Continuous (average) 65.1 Elderly wellness centre •Grymonpre et al., 1998 
(baseline data for total 
study population) 

135 Randomized 
control trial 

65+ 6.2 

Self report Continuous (average) 94.8 

Elderly wellness centre •Grymonpre et al., 1998 
(baseline data for total 
study population) 

135 Randomized 
control trial 

65+ 6.2 

Prescription 
records 

Continuous (average) 89.1 

Elderly wellness centre 

Gurwitz et al., 1993 
(glaucoma therapy) 

2440 Retrospective 
cohort 

66+ — Prescription 
claims 

Average days with 
therapy 

69.3 Patients enrolled in 
Medicaid 

*Hawe et al., 1990 
(control data) 

105 Non
randomized 
Control trial 

55+ 4.8 Self report +/- 80% 65.4 hospital discharge 

Monane et al., 1994 
(digoxin) 

7247 Retrospective 
cohort 

65+ 6.8 Prescription 
claims 

Average days with 
therapy 

69.6 Patients enrolled in 
Medicaid 

Monane et al., 1997 
(antihypertensives) 

8643 Retrospective 
cohort 

65i 7 Prescription 
claims 

+/- 80% 20 Patients enrolled in 
Medicaid 

*Richetal., 1996 
(baseline data for total 
study population) 

156 Randomized 
control trial 

70+ 5 (median) Pill count +/- 80% 77.6 Hospital discharge *Richetal., 1996 
(baseline data for total 
study population) 

156 Randomized 
control trial 

70+ 5 (median) Pill count 
Continuous (average) 84.6 

Hospital discharge 

Silagyetal., 1994 
(total study population; 
placebo and control) 

400 Randomized 
control trial 

70 f Pill count Continuous (average) 87 General public (e.g. 
voters' list) 

•Wongetal., 1987 
(control data) 

17 Prospective 
cohort 

66+ 4.9 Pill count Continuous (average) 91 Geriatric clinic 

* Control trials of interventions to improve adherence. 
** Unless indicated otherwise under operational definition. 



2.4 Determinants of Nonadherence with Prescribed Medication Regimens 

There is extensive literature regarding factors potentially associated with 

medication nonadherence. For purposes of this report, studies that focused primarily on 

elderly populations were selected for review. It should be mentioned that several studies 

have focused on adherence with disease-specific medications, such as hypertension, thus 

some reviewed articles include a wider age range (e.g. subjects <65 years). However, as 

cardiovascular conditions such as hypertension are more prevalent in the elderly, the 

populations examined in these studies generally tend to be predominantly elderly. For 

simplicity, the more frequently examined potential determinants have been grouped into: 

demographics (Table 2.3a); factors related to acquisition, administration, and 

characteristics of the drug regimen and patient-care provider relationships (Table 2.3b); 

and factors related to health status (Table 2.3c). Although the majority of the studies 

presented employed multivariate analyses to adjust for relevant confounding factors, the 

covariates varied across studies (e.g. marital status was not always considered). Thus, it 

was considered appropriate that results of studies presenting bivariate associations be 

presented as well. Further, simple bivariate associations were often congruent with 

results from the majority of the multivariate analyses. As previously mentioned, 

inconsistencies are typical of adherence research, thus the subsequent discussion 

evaluates findings based on the number of studies examining a particular factor, the 

consistency of findings, and the plausibility of any apparent associations. As well, a 

discussion of frequently reported reasons for nonadherence is included, and a summary of 

the relevant literature is presented in Table 2.4. 



Sociodemographics 

The majority of the literature presented in Table 2.3a indicates a consensus that 

age, sex, marital status and education do not influence medication adherence. Fewer 

researchers have examined race and 'living arrangements' as determinants of adherence, 

and there are inconsistencies among the studies conducted to date. Although Rich et al. 

employed a conservative sample size (n=156) and found a significant association 

between race and adherence, the other two studies finding race as a determinant may be 

attributed to the statistical power achieved by employing large sample sizes (N=7247 and 

N=2440, Monane et al, 1994 and Gurwitz et al, 1993, respectively). With regard to 

living arrangements, possibly examination of other factors such as availability of a 

caregiver would clarify the inconsistent findings. 

Characteristics of Medication Regimen 

While there are inconsistencies among findings for various aspects of the 

medication regimen (Table 2.3b), there does appear to be considerable evidence that 

increasing numbers of medications and regimen complexity may adversely affect 

adherence. Fewer studies have examined the effects of drug type and duration of 

treatment, but it appears that these factors may influence medication adherence as well. 

Administration of Medication Regimen 

Factors associated with medication adniinistration include the use of an assistive 

device, self-administration of medications, and problems related to type of tablet 

container (Table 2.3b). Use of assistive devices was not found to be predictive of 

adherence status in the two studies that controlled for this factor. Previous research 

suggests that the majority of nonadherence is intentional (Cooper et al, 1982), thus this 



finding is not surprising. Self-administration of medications has been found to decrease 

adherence in 2 of 3 studies examining this factor. This finding is plausible in that those 

self-administering medications may be more willing to take responsibility for any 

potential adverse effects resulting from modification of their drug regimen (as compared 

to someone who is responsible for another's well-being). As well, it is plausible that 

problems with opening tablet containers could adversely affect adherence. 

There is little evidence that knowledge of medication regimens (purpose of the 

drug, side effects, etc.) affects adherence. In both studies that did report any association, 

only knowledge of appropriate administration directions was examined, and in one of 

these only errors of commission, (which are seldom observed; Section 2.1.3) were lower 

in the more knowledgeable group. These findings indicate that in the majority of cases, 

instructions from care-providers for appropriate use of medications are adequate, and that 

further knowledge of drug action and related disease processes does not influence 

adherence. 

Acquisition of Prescribed Medications 

Several factors related to acquisition of prescribed medications have been 

examined (Table 2.3b). It appears that all of these factors may influence adherence. 

Increasing number of physicians and pharmacies have been found to have a negative 

effect on adherence, and may be a reflection of a poor patient-care provider relationship, 

which is also associated with poor adherence. One study reported better adherence 

among subjects with a greater number of recent physician visits. This factor could likely 

be associated with receipt of a prescription or refill, which could be expected to enhance 

adherence. Two studies found no association between physician specialty and adherence, 



but the two significant findings of poorer adherence with prescriptions from a general 

practitioner, as compared to a specialist, could possibly be attributed to seriousness of 

illness. 

Patient/Care-Provider Relationships 

Several studies have examined various aspects of patient/care-provider 

relationships (Table 2.3b). In most cases, the 'care-provider' is identified as the 

prescribing physician, but patient satisfaction with hospital staff (Yoshida et al., 1994) 

and health care in general (Harris et al., 1995) has also been examined. The majority of 

studies indicate that patient dissatisfaction with the care-provider may adversely affect 

adherence. 

Health Status 

At best, only tenuous inferences regarding associations between health status 

indicators and adherence may be drawn from the available evidence (Table 2.3c). 

Reported associations between cognitive status, depression, increasing number of 

illnesses, type of indication, quality of life and ADL status, vision, self-perceived health 

status and adherence are inconsistent, and even contradictory in some cases. Only the 

two studies that examined health related lifestyle habits, which reported no association 

with adherence, present consistent results. 

Self-reported Reasons for Nonadherence 

Among studies that gathered information on actual reasons for nonadherence, 

several recurring themes are apparent (Table 2.4). When questioning subjects regarding 

reasons for nonadherence, these studies do not report use of any structured questions. 



Generally, it appears that subjects who self-report nonadherence are simply asked about 

reasons for nonadherence, difficulties taking medications or why the drugs are not taken 

as directed. Subjects frequently report side effects and lack of perceived need for 

medication as reasons for intentional nonadherence, and forgetting and unavailability of 

medications (e.g. prescription ran out) as the primary reasons for unintentional 

nonadherence. Other less frequently reported reasons were; perceptions that the 

medications were ineffective, aversion to taking medications, problems with opening 

containers, problems swallowing tablets, 'experimenting' (e.g. stop medications to see if 

still needed) and unclear information about administration of medications. 
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Table 2.3 Summary of literature examining determinants of adherence with prescribed 

medication regimens. * 

2.3a) Review of sociodemographic variables as potential determinants of medication adherence. 

Variable Increase Adherence Decrease Adherence No Effect on Adherence 

Age (increasing) Monane (1994) Okuno, Richardson, 
Spagnoli** 

Botelho, Carney, Coons, 
Cooper, Cummings, Darnell, 
DiMatteo, Eisen, Gilmore, 
Gurwitz, Hulka, Kimball, 
McElnay, McLane, Monane 
(1997), Murray (1986), 
Nikolaus, Raffoul, Rich, 
Spiers, Thom, Wong 

Sex (female) Monane (1994) Carney, Coons, Cooper, 
Cummings, DiMatteo, Eisen, 
Gilmore, Gurwitz, Hulka, 
Kimball, Knight, McElnay, 
McLane, Monane (1997), 
Murray (1986), Nikolaus, 
Raffoul, Rich, Richardson, 
Spagnoli, Spiers, Thom 

Marital Status Cummings, Eisen, Hulka, 
McElnay 

Higher Education Coons*** Cooper, Cummings, 
DiMatteo, Hulka, Eisen 
McElnay, Raffoul, Rich, 
Richardson, Spagnoli, Spiers, 
Thom 

Race (White versus 
other) 

Gurwitz, Monane (1994), 
Rich 

Cooper, Eisen, DiMatteo, 
Kimball, Monane (1997), 
Spiers 

Living 
arrangements (alone 
versus not) 

McLane, Eisen Cargill, Rich, Wong, 
Stanton 

Blenkiron, Botelho, Coons, 
Cooper, Gilmore, Hulka, 
Knight, Raffoul, Spagnoli 

*For purposes of brevity, only the primary author is indicated. Year of publication is included as 
well in cases where a primary author has 2 or more publications in the articles reviewed. 
** Minimal effect diminished after adjusting for prescribing physician (GP versus specialist). 
*** Study used a composite education/income variable as an indicator of socio-economic status. 
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2.3b) Review of factors related to acquisition, administration, and characteristics of the drug 
regimen and patient care-provider relationships as potential determinants of adherence. 

Variable Increase Adherence Decrease 
Adherence 

No effect on 
adherence 

Ch
ar
ac
te
ri
st
ic
s
 o
f 
D
r
u
g
 R
e
g
i
m
e
n
 Increasing number of drugs Monane (1994) Coons, Darnell, 

Gurwitz Hulka, 
Kendrick, McElnay, 
McLane, Monane 
(1997), Murray, 
Nikolaus, Spagnoli, 

Blenkiron, Botelho, 
Cooper, Gilmore, 
Hemminki, Isaac, 
Kruse, Okuno, 
Raffoul, Rich, Spiers 

Ch
ar
ac
te
ri
st
ic
s
 o
f 
D
r
u
g
 R
e
g
i
m
e
n
 

Regimen complexity 
(doses/day, 
#tablets/administration, etc.) 

Baird, Eisen, 
Gurwitz, Morgan, 
Pullar (1988) 

Apslund, Botelho, 
Carney, Conn, 
Gilmore, Isaac, 
Knight, Kruse, 
Richardson, Wong 

Ch
ar
ac
te
ri
st
ic
s
 o
f 
D
r
u
g
 R
e
g
i
m
e
n
 

Type of drug* Hemminki, Inui, Knig 
Monane (1997) 

it, McElnay, Gilmore, Kruse, 
Richardson, Spagnoli Ch

ar
ac
te
ri
st
ic
s
 o
f 
D
r
u
g
 R
e
g
i
m
e
n
 

Longer duration of treatment Kruse, Richardson Knight, Okuno 

Ad
mi
ni
st
ra
ti
on

 o
f 
Me
di
ca
ti
on
s
 Use of assistive device (eg. 

calendar, dosett) 
Knight, Okuno 

Ad
mi
ni
st
ra
ti
on

 o
f 
Me
di
ca
ti
on
s
 

Self-administration of 
medications (versus others 
administer) 

McElnay, Wong Rich 

Ad
mi
ni
st
ra
ti
on

 o
f 
Me
di
ca
ti
on
s
 

Problems with opening 
medication containers/types of 
lids. 

Darnell, Murray 
(1986), Nikolaus 

Botelho, Knight 

Ad
mi
ni
st
ra
ti
on

 o
f 
Me
di
ca
ti
on
s
 

Knowledge of medication 
administration, purpose and 
indications 

Hulka (decrease 
scheduling and 
commission errors 
only), Stanton 

Cummings, German, 
Hulka (errors of 
ommision), Hussey, 
McElnay McLane 

Ac
qu
is
it
io
n
 o
f 
Pr
es
cr
ib
ed
 

Me
di
ca
ti
on
s
 

Increasing number of 
prescribing physicians 

Ca r g i l l , Raffoul Monane (1994) 

Ac
qu
is
it
io
n
 o
f 
Pr
es
cr
ib
ed
 

Me
di
ca
ti
on
s
 Increasing number of 

pharmacies 
Monane (1997), 
Raffoul, Monane 
(1994) 

Ac
qu
is
it
io
n
 o
f 
Pr
es
cr
ib
ed
 

Me
di
ca
ti
on
s
 

General practitioner 
prescribing 
{versus specialist) 

Spagnoli, DiMatteo Cummings, Okuno 

Ac
qu
is
it
io
n
 o
f 
Pr
es
cr
ib
ed
 

Me
di
ca
ti
on
s
 

Higher # of Recent physician 
visits 

Monane (1997) McElnay 

Pa
ti
en
t-
Ca
re
 P
ro
vi
de
r
 

As
pe
ct
s
 

Physician 
characteristics/practice habits 

DiMatteo (follow-up, 
answer questions) 

Pa
ti
en
t-
Ca
re
 P
ro
vi
de
r
 

As
pe
ct
s
 

Poor patient/care-provider 
relationship; patient 
satisfaction/communication 
with care providers 

German, Harris, 
Hulka, Kimball, 
McLane, Stanton, 
Thorn, Yoshida 

DiMatteo, 
Richardson 

* associations found for comparison of adherence with various drug groups. 
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2.3c) Review of factors related to health status as determinants of medication adherence. 

Variable Increase Adherence Decrease Adherence No Effect on Adherence 
Depression/psychological 
stress 

Coons, Carney, Spiers Apslund, Botelho, 
Nikolaus 

Increasing # of illnesses McLane Coons, Cooper, Hulka, 
McElnay, Murray (1986), 
Spiers 

Type of indications Monane (1997) Spagnoli, Rich 

Poor quality of life/ADL 
status 

McLane Spiers 

Poor vision/problems reading 
labels 

Murray (1986) Botelho, Cargill, Darnell, 
Knight, Nikolaus 

Poor perceived health 
status/life satisfaction 

Cummings, DiMatteo Apslund, Botelho, Coons, 
McElnay, Raffoul 

Health related lifestyle 
factors (smoking/alcohol use) 

Eisen, McElnay 
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Table 2.4 Frequently reported reasons for nonadherence with prescribed medication 
regimens. 

Reason References* 

Side Effects Blenkiron (8%), Cooper (15%), Cummings (24.1%), Hemminki 
(19%), Johnson**, Kimball**, Nikolaus (19.4%), Spagnoli (32%) 

Forgetting Cooper (15%), Cummings (58.5%), Johnson**, Nikolaus (16.4%), 
Spagnoli (10.6%) 

Asymptomatic conditions, think 
medication is not needed, feel well 
without medication 

Cooper (52%), Cummings (38.9%), Johnson**, Nikolaus (13.4%), 
Spagnoli (15.1%) 

Prescription ran out, medications not 
available 

Cooper (6%), Cummings (57.8%), Johnson** 

Medication is ineffective Blenkiron (3%), Johnson** 

Taking too many medications, "no 
need for more drugs" 

Cummings (19.8%), Hemminki (46%) 

Unclear about proper administration Cooper (2%), Nikolaus (28.4%), Spagnoli (16.5%) 

Difficulty swallowing medications Blenkiron (3%), Johnson ** 

Problems opening medication 
containers 

Blenkiron (31%) 

Stop medications to see if still 
needed 

Cummings (38.6%) 

* The primary author only is referred to for purposes of brevity, with the percentage of instances 
each reason was reported indicated in brackets (n%). 
**Two qualitative studies did not report any quantitative data. 



2.5 Determinants of Nonadherence: A C r i t i c a l View 

It can be seen that numerous studies have attempted to identify detemrinants of 

nonadherence, with few consistent results. Several interesting commentaries have been 

published by adherence 'critics', and often the topics include the elusiveness of a simple 

descriptor of the nonadherent patient. Pointedly, Stimson states that while hard endpoints 

are examined in detail, actual reasons for nonadherence are often only mentioned as an 

afterthought (Stimson, 1974). Further, many authors maintain that the decision to take or 

not to take a medication as prescribed is often an individual choice (Buchmann, 1997; 

Burgess, 1989; Conrad, 1985; Stimson, 1974; Trostle, 1988; Weintraub, 1990), and thus 

there is no simple equation to identify nonadherent individuals. Some investigators have 

also suggested that modification of a prescribed regimen may be a patient's way of 

mediating inappropriate prescribing, thus nonadherence may in some cases be beneficial 

rather than detrimental to a patient's health (Hemminki and Heikkila, 1975). 

Examination of previously identified predictors as well as a comprehensive examination 

of why people do not take medications as prescribed may shed more light on 

nonadherence, and more importantly, may identify those for whom interventions would 

be most appropriate and beneficial. 

2.6 Improving Adherence with Prescribed Drug Regimens 

2.6.1 Interventions 

Many interventions put the onus on the patient to facilitate improving adherence. 

Several devices, such as calendar charts, blisterpaks, and compartmentalized trays, have 

been devised to assist with organization of complex drug regimens (Gabriel et al, 1977; 

Murray et al, 1993; Raynor et al, 1993; Ware et at., 1991; Wong et al, 1987), and have 



been shown to improve medication adherence in intervention studies. Interestingly, use of 

an assistive device does not appear to influence adherence in studies examining 

determinants of nonadherence (Table 2.3b). Possibly, participants in studies involving 

interventions such as these are those who tend to be unintentionally nonadherent, and 

hence are more likely to respond positively simple interventions (i.e. assistive devices to 

organize medications). Newer 'high tech' devices to improve adherence such as pill 

bottle caps and pill boxes with digital alarms are also available, but it has been shown 

that elderly persons prefer to use simpler devices such as organizer trays (Mackowiak et 

al., 1994). 

Several interventions involving more direct patient/care-provider interaction have 

also been examined. The studies examining these interventions report varying levels of 

effectiveness. Pharmacist led information sessions prior to discharge from hospital have 

been found to be effective for patients on complex medication regimens (Hawe and 

Higgins, 1990; Oopdyke et al., 1992). Comprehensive medication coumeling with a 

nurse, in conjunction with a medication review and recommendations for modification of 

medication regimens by a geriatric cardiologist resulted in a 15% improvement in drug 

adherence (Rich et al., 1996). One time in-home medication counseling provided by 

nurses was not found to be effective, but adherence did improve when follow-up phone 

calls were incorporated in the intervention (Cargill, 1992). Further, it has been shown 

that the beneficial effects of interventions involving direct patient-care provider contact 

are likely to decline over time (Hawe and Higgins, 1990; Rich et al., 1996). Thus these 

interventions should not only be comprehensive, but also include an ongoing component. 

Interventions that have targeted physician prescribing habits may also have the 

potential to indirectly affect drug adherence. Although research in this area is limited, 



one study did report drug adherence in elderly patients as an outcome. The intervention 

involved counseling, of both patients and their physicians, by a clinical pharmacist. Not 

surprisingly, as this was a one-time intervention and drug adherence was only measured 3 

and 12 months later, no effect on drug adherence was observed (Hanlon et al, 1996). 

Consequently, these results are congruent with other studies in that interventions that are 

brief and not sustained are not likely to improve drug adherence. Also, inappropriate 

prescribing was targeted in physicians, but the authors did not indicate if the importance 

of drug adherence was emphasized to physicians (Hanlon et al, 1996). In order to 

improve drug adherence in the elderly it may be necessary that physicians are made 

aware of the need to facilitate communication with patients in an effort to improve 

adherence. 

It can be seen that several interventions to improve drug adherence have been 

examined, with varying degrees of effectiveness. Further, the impact of improved 

adherence on health related outcomes (e.g. reduced hospitalizations) should be examined 

prior to implementation of any interventions to improve adherence. 

2.6.2 Interventions and Outcome 

Although many interventions have been shown to improve adherence with 

medication regimens, few have examined the effect on health related outcomes. A 1995 

review identified only 13 studies (which were considered methodologically sound) that 

examined if interventions to improve adherence would result in improved health 

outcomes. Seven studies showed a significant increase in adherence, and of these, only 

four showed an improvement with treatment outcome. In three of the four showing 

improvement in clinical outcome, adherence was improved for conditions (asthma, 



streptococcal infection and schizophrenia) which may manifest as acute symptomatic 

episodes (Haynes etal, 1996). 

The association, or lack thereof, between interventions to improve adherence and 

beneficial health outcomes is rather perplexing. An observation of the direct effects of 

adherence in clinical trials may shed some light on this paradox. This is the interesting 

and thus far unexplained finding that patients who adhere poorly with treatment regimens 

may be at increased risk for adverse outcomes, whether they be on medication or a 

placebo (Epstein, 1984; Horwitz et al. 1990). This finding is indicative of an effect of 

personal beliefs or expectations on health outcome. It appears that those who are 

adherent are convinced of the efficacy of their medications, a belief which manifests as 

an improved health outcome. Following this conjecture, those who are nonadherent are 

not convinced of the efficacy of their medications. Further, the observation that 

successful adherence interventions resulted in improved outcome more often for those 

with more symptomatic conditions may be explained by the fact that those who are 

asymptomatic are not convinced of a need for medication, and therefore are less likely to 

be convinced that the medication is efficacious. The subsequent conjecture is that in 

order for an intervention to be successful at improving outcome, it must be able to change 

the way in which patients view the efficacy of their medication. 

The complexity of the issue of adherence with drug treatment is apparent from the 

discussion above. Selective and critical evaluation of the vast amount of literature which 

has been generated by this subject is necessary prior to future research endeavors to 

ensure that appropriate interventions are designed not only to be successful at improving 

adherence, but also have the desired effect on health outcome. 



2.7 Drug Adherence i n R u r a l versus Urban Populations 

Although there is currently no evidence of any difference in drug adherence in 

rural versus urban populations, differential distribution of factors that have been 

identified as predictors of drug nonadherence between these populations alludes to the 

possibility that a difference may exist. When factors that contribute to nonadherence 

with medication regimens are examined, there is some evidence that the influence of 

these factors may vary between rural and urban areas. While the issue of multiple 

prescribers may be a problem in urban centres, this is unlikely to be the case for rural 

areas where physician resources are often limited (Health Canada, Federal Budget 

Information, 1999). There is also evidence that prescribing habits may vary between 

rural and urban areas (Bellantuono et al., 1988), and that there are regional differences in 

the prevalence of inappropriate prescribing (Hogan et al, 1995; Tamblyn et al, 1994), 

both of which may plausibly affect drug adherence. A recent Alberta study reported that 

rural elderly were taking an average of 5.6 prescribed medications (Torrible and Hogan, 

1997), which is considerably higher than the average of 4 prescribed medications 

reported in other studies using similar selection criteria (Botelho and Dudrak, 1992; 

Spagnoli era/., 1989). 

Lack of research in the area of drug adherence in rural areas is evident from this 

literature review. The need for a comparison of regional differences in drug adherence 

and related factors is further warranted in light of the evidence for variations in risk 

factors for nonadherence, as this will have implications for program planners in 

developing suitable interventions to improve drug adherence, and hence the efficacy of 

pharmacotherapy in the elderly population. 



2.8 Rurality 

Conceptual definitions of rurality are likely to be very subjective. This is reflected 

in Webster's definitions of rural: "of or like the country, country folk,etc; rustic; living in 

the country" and "having to do with farming" (Webster's New World Dictionary of the 

American Language, 1977). Many people commute to metropolitan centres from small 

(<5 acres) acreages nearby (and thus live in the country), but it is unlikely that they 

would consider themselves "country folk" or that they have anything to do with farming. 

On the other hand, those dwelling in major metropolitan centres may consider those 

living in any areas outside the city to be rural. As a result of the subjectivity of the 

definition of'rural', the operationalization of'rural' by various researchers tends to vary 

even more so than that for drug adherence. 

Some studies in the United States have defined 'rural' by county of residence, with the 

rural subjects being those residents of counties that have a relatively high 'rural 

component', as defined by the United States Bureau of the Census definition (Blazer et 

al, 1995). Rural has also been defined by distance from major urban centres (Haynes 

and Bentham, 1982; Ramachandran and Shastri, 1983), population density (Bellantuono 

et al, 1988), as "farms, ranches and open countryside" (Blieszner et al., 1987), and at 

times no definition is reported (McLane et ah, 1995). Rurality indices have also been 

developed (Weinert and Boik, 1995) but, depending on the parameters used for the 

calculations, study populations) and objectives, may not always be appropriate to 

segregate rural and urban subjects. 

Undoubtedly, the discrepancy between rural and urban is not a definite boundary 

that can be identified, but rather a continuum. Indeed, research indicates that health care 

utilization patterns differ for those living on farms, in towns/small cities and in large 



metropolitan centres, and with distance from major urban centres (Blieszner et a l , 1987; 

Haynes and Bentham, 1982; Ramachandran and Shastri, 1983). Studies examining any 

rural/urban differences must consider the objectives of the study when defining the study 

populations. For example, researchers studying the effects of the shortage of physicians 

in rural Alberta would not likely achieve their objectives if Calgary was considered the 

urban centre and people living on farms around the city (defined as rural by Statistics 

Canada), were considered to be the rural component of the study population (Statistics 

Canada Catalogue #92-351-UIE). Conversely, this 'rural' population may be quite 

suitable for examining relations between health outcomes and distance to emergency 

care. 

Thus, when designing a study to examine drug adherence in rural and urban 

populations, one must consider the prevalent factors for nonadherence (such as 

characteristics of the drug regimen, use of multiple physicians and pharmacies, and poor 

physician-patient rapport) and determinants of these factors (e.g. accessibility) in order to 

determine the most appropriate criteria to define the rural/urban components of the study 

population. 

2.9 Minimum Data Set for Home Care 

The Minimum Data Set for Home Care (MDS-HC) was the primary source of 

client related data for this study. The complete MDS-HC form is presented in Appendix 

C. The reliability and validity of this assessment tool have previously been established in 

several countries, including Canada (Hirdes and Carpenter, 1997; Morris et al., 1997). 

The MDS-HC has also recently been piloted in both rural and urban areas of Alberta, and 



Alberta Health and Wellness is currently considering supporting use of this form for 

home care client assessment in Alberta. 

This tool, which is comprised of 16 domains, provides comprehensive data on 

demographics (age, sex, marital status, education, living arrangements, race and primary 

spoken language) and numerous physical and mental health indicators such as acuity of 

vision and hearing, disease diagnoses, cognitive status, mood and behaviour patterns, 

physical functioning, formal and informal support service use, and medication use. All 

but two of the 238 items on the MDS-HC are of the closed-ended type. An extra 

response area is designated for disease diagnoses and respective International 

Classification of Disease - 9 (ICD-9) codes, if not listed in the available choices. In the 

medication domain, names of any prescription or over the counter drug(s) taken in the 

last 7 days are listed. A complete list of the MDS-HC domains can be found in Table 2.5. 

Several scales have also been derived from the MDS-HC items, which are summarized in 

the following section. 

Cognitive Performance Scale (CPS) 

The CPS was originally derived from 5 items from the Minimum Data Set 2.0 

(MDS 2.0), the MDS instrument designed for use in nursing home settings. These items 

included: comatose status, short-term memory impairment, decision making ability, 

ability to make one self understood, and eating performance (Morris et al., 1994). As the 

majority of items (30/32) in the cognition, communication, vision, mood and behaviour, 

continence and ADL domains in the MDS-HC are the same as those on the MDS 2.0, all 

but the comatose item are included in the MDS-HC version of the CPS (Morris et al., 

1997). Referring to Appendix C, these are items Bib, B2a, C2 and H2g on the MDS-HC. 



The scale consists of a 7-point hierarchical rating, ranging from 0 (no cognitive 

impairment) to 6 (severe cognitive impairment). Validity evaluations show the CPS to 

have high reliability and validity when compared with instruments such as the Mini-

Mental State Examination (MMSE) and the Global Deterioration Scale. As well, in 

populations with no comatose subjects, the CPS demonstrated excellent sensitivity and 

specificity (both 0.94) relative to the MMSE, when at cut-point of >2 was used to 

indicate cognitive impairment. (Cohen-Mansfield et al., 1998; Hartmaier et al., 1995) 

Depression Rating Scale (DRS) 

More recently, the DRS has been developed, also from the MDS 2.0 using 7 items 

which are congruent with MDS-HC items. These include items a-g from section E 

(Mood and Behaviour Patterns) of the MDS-HC. The DRS demonstrated excellent 

sensitivity (0.82 and 0.88) and acceptable specificity (0.63 and 0.69) when compared 

with two previously validated scales, the Cornell Scale for Depression in Dementia and 

the Hamilton Depression Rating Scale, respectively. For both validation scales optimal 

sensitivity and specificity were achieved using a DRS cut-point of >3, indicating at least 

mild depression. Similar results were obtained when the DRS was compared with a 

psychiatric diagnoses (sensitivity=0.91, specificity=0.69). Scoring for the DRS ranges 

from 0 to 14, with higher scores indicative of increasing severity of depression. (Burrows 

et a/., 2000) 

Activities of Daily Living Scale (ADL scale) 

Three ADL scales have been derived from MDS items; the MDS-ADL long form, 

the MDS-ADL short form, and the MDS ADL Self-Performance Hierarchy. The short 

form and hierarchical scale versions of the scale are based on the following four MDS 



A D L self-performance items; personal hygiene (H2i), toilet use (H2h), locomotion (H2c) 

and eating (H2g). Additional items found on the long form are; dressing (H2e and f), bed 

mobility (H2a) and ability to transfer self (H2b). The long and short form versions are 

additive scales, while each numerical index of the hierarchical version represents a 

distinct functional level. All three scales have shown excellent inter-rater reliabihty, and 

preliminary validation was demonstrated by using the scales to predict staff time required 

for care of nursing home residents and to assess ADL change in two rehabilitation 

services compared with control groups. As the present study utilized baseline data from a 

longitudinal study examining adherence and health related outcomes, the hierarchical 

version of the scale was employed as the scoring for this scales is considered to represent 

more distinct indices as compared to the two additive scales. The scoring for the 

hierarchical scale ranges from 0 to 6, with higher scores indicative of increasing ADL 

impairment. (Morris et al., 1999) 
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Table 2.5 Domains and number of items in each domain of the Minimum Data Set-Home 
Care assessment instrument. (Modified from Morris et al., 1997) 

Domain of Minimum Data Set - Home Care Number of items in domain 
Cognitive patterns 4 

Communicating/hearing patterns 3 

Vision patterns 3 
Mood and behaviour patterns 12 

Social functioning 5 

Informal support services 15 

Physical functioning (IADL/ADL/locomotion and 
stamina/functional potential 

23 

Continence 4 

Disease diagnosis 27 

Health conditions 39 
Nutrition/hydration status 8 
Dental status 3 
Skin condition 21 
Environmental assessment 10 

Service utilization (informal support) 52 
Medications 9 

Total items 238 



3.0 M E T H O D S 

3.1 Study Design 

A cross-sectional study design was employed utilizing data from the baseline 

assessments obtained for a longitudinal study examining medication adherence and 

related health outcomes among home care clients aged 65+ years. Data were collected on 

subjects' demographic characteristics, physical and mental health status, service 

utilization and medication-taking behaviour. The catchment areas included two of 

southern Alberta's regional health authorities: the Calgary Regional Health Authority 

(CRHA) and the Chinook Health Region (CHA). 

3.2 Study Sample 

3.2.1 Rural versus Urban Subjects 

Rural subjects were defined as those living on a farm, acreage or in a village or 

town (as defined in the province of Alberta) having a population less than 10 000 

(Government of Alberta. Municipal Government Act, Chapter M-26, Part 4, Statutes of 

Alberta: Consolidated to June 9,1999. Edmonton: Queen's Printer for Alberta, 1999). 

As proximity to major centres may influence service utilization (Lucas and Rosenthal, 

1992; Ramachandran and Shastri, 1983), an addition to the above criteria was included; 

subjects were categorized as rural residents only if their place of residence was greater 

than 35 kilometres from a major urban centre (population > 10 000). The cities of 

Calgary and Lethbridge were the only two major urban centres located within the 

catchment areas. Residents of these cities, as well as subjects residing < 35 kilometers 

from the outer boundaries of these cities, were defined as urban residents. 



3.2.2 Sample Size 

Due to the limited number of investigations done in rural setting and variations in 

methodology, the average rate of improved adherence levels reported for successful 

interventions (Hawe and Higgins, 1990; Rich et al., 1996) and the standard deviation of 

adherence estimates (both approximately 0.15) in Tables 2.1 and 2.2 were used to 

estimate meaningful variations between the populations. Using this information and the 

average adherence [approximately 70%, categorical estimates (+/- 80%) from reports 

available at the time the initial study proposal was prepared: Botelho and Dudrak, 1992; 

Gilmore et al., 1989; Hawe and Higgins, 1990; McLane et al., 1995; Rich et al., 1996; 

Spagnoli et al., 1989), a sample size of 165 rural and 165 urban subjects was required 

(based on a and P error rates of 0.05 and 0.20, respectively). As the literature review 

indicated an expected response rate of 60% (Botelho and Dudrak, 1992; Kendrick et al., 

1982), the requirement for each random sample was approximately 275 rural and 275 

urban subjects in order to reach the predetermined sample sizes. 

3.2.3 Recruitment of Subjects 

Subjects were recruited from a random sample stratified by rural versus urban 

residence. Only home care clients currently receiving services under the jurisdiction of 

their respective health authority were eligible for study participation, thus home care 

clients receiving private services were excluded. Other selection criteria included age 65 

years or greater and provision of informed consent from either the subject or a legal 

guardian. 

As virtually all the geographic area of the CRHA is within 35 kilometers of the 

Calgary city limits, only urban subjects were recruited from this health region. During a 



priori discussions with relevant home care officials it was determined that recruitment of 

100 CRHA home care clients and 230 CHA clients would be feasible considering the 

workloads of nurses (subcontracted from each region to collect data), as well as burden 

on clients for each region. Further, this distribution allowed a representative number of 

clients from the CHA's major urban centre (Lethbridge) to be included in the study. 

The CHA provided a random sample of 275 rural and 110 urban home care clients 

based on the calculations above (Section 3.2.2), from which 165 rural and 65 urban home 

care clients were recruited. Communication with CRHA home care officials indicated 

that a slightly lower response rate of 50% may be expected (based on previous 

experience), thus a random sample of200 home care clients was obtained for that region. 

In order to maintain the anonymity of potential subjects, home care case coordinators 

were requested to distribute cover letters prior to contact by study nurses. 

3.3 Data Sources 

3.3.1 Data collection 

Two registered nurses from each health authority were hired for purposes of data 

collection. All nurses were current employees of home care services in their respective 

health regions. The nurses attended a two-day standardized training session on the 

aclministration of the MDS-HC, as well as a comprehensive half-day training session with 

a pharmacist on performance of the medication review and pill count. 

Upon receipt of verbal approval from home care case coordinators who had 

presented the cover letters, study nurses then approached the subjects for a suitable time 

for interview and had the written consent forms signed at the time of interview. All 330 

assessments were completed between March 31st and June 14th, 2000. 



3.3.2 Potential Determinants o f Medication Adherence 

The MDS-HC (Appendix C), described previously in Section 2.9, was the primary 

tool for collection of data on demographics, physical and mental health status, 

psychosocial well-being and service utilization. These data were collected in accordance 

with the Resident Assessment Instrument-Home Care Assessment Manual for Version 2.0, 

upon which the two-day training session was based. The MDS-HC medication list 

(Section Q5) was modified to include consumption of PRN (as needed) medications, 

dates medications were dispensed and started, duration of use, dispensing pharmacy and 

prescribing physician, amount of medication dispensed and remaining (Appendix D). 

The following supplemental questions were included in addition to the MDS-HC 

items: 1) A question regarding use of alternative medications previously employed on the 

National Population Health Survey (Statistics Canada, 1998), 2) use of assistive devices 

and assistance with aclministration of medications, 3) the number of different physicians 

seen and 4) pharmacies used in the past year, 5) distance to primary care physician, 

pharmacy and nearest emergency care, 6) any difficulty obtaining prescription 

medications and why, and 7) reasons for nonadherence with prescribed regimens. As 

well, detailed questions pertaining to use of alcohol and tobacco products were included. 

These additional questions are shown in Appendix E. 

3.3.3 Measures of Adherence 

Minimum Data Set for Home Care, Section Q, Question 4 

Using interview techniques to determine the subjects' knowledge of their 

prescribed medication regimen, and cross-referencing this information with prescription 

labels, as well as consideration of cognitive status and other information provided by 



family or caregivers, nurses were instructed to categorize subjects as 'always compliant', 

'compliant 80% or more of the time' or 'compliant less than 80% of the time'. A copy of 

this protocol, as stated in the Resident Assessment Instrument-Home Care Assessment 

Manual for Version 2.0, can be found in Appendix F. 

Pill count 

A pill count was conducted for medications dispensed in discrete dosing forms 

and which were prescribed for administration on a regular basis. Thus medications such 

as topicals and inhalers, and medications prescribed to be taken on an as needed basis, 

were excluded. The date the medication was dispensed, or initial date of administration if 

known, the amount of tablets dispensed and remaining were used to calculate an estimate 

of adherence for each prescribed medication. The pill count estimates were calculated as 

follows: 

i) Elapsed days = days elapsed between date of interview and the 

date of commencing that medication as estimated by the subject (or 

proxy) from the date of the assessment (or the date the medication 

was dispensed i f the start date was unknown). 

ii) Tablets prescribed/day = amount administered x frequency of 

administration. 

iii) Amount prescribed = tablets prescribed each day x number of 

elapsed days 

iv) Amount taken = amount dispensed - amount remaining. 

v) Drug adherence = amount taken/ amount prescribed. 

In cases where overuse of medication was observed, the number of extra tablets 

subtracted from the number that should have been taken was used in the numerator of the 

equation (v) above to facilitate analysis. A statistical program was employed to calculate 
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drug adherence for the majority of medications, but several medications required manual 

calculation of the amount prescribed due to inconsistent daily dosing schedules (e.g. 

Coumadin was often prescribed on an irregular schedule). 

Morisky Scale 

A self-report estimate of medication adherence was obtained by means of a brief 

four item scale (Section 2.2.3). Subjects were asked to answer questions pertaining to 

both unintentional nonadherence (questions 1 and 2; forgetting or being careless with 

prescription medications) and intentional nonadherence (questions 3 and 4; stopping 

prescribed medications if feeling worse or better) with their prescribed medication 

regimen. One of two response versions (Appendices A and B) was randomly assigned to 

each of the 330 study subjects; either the original dichotomous (yes/no) version, or a 5-

point response version (never/rarely/sometimes/often /always). 

3.4 Ethics 

This study received ethical approval from the Health Research Ethics Board of the 

University of Calgary and the Ethics Review Committee of the Chinook Health Region. 

As mentioned previously, home care staff initiated contact with potential study subjects 

in order to maintain confidentiality. Subjects were informed of details of the study, the 

right to withdraw or refuse participation at any time, potential benefits, and 

confidentiality protocol. A copy of the consent form is shown in Appendix G. Subjects 

were informed that study results would be available to them upon request, as well as 

disseminated to appropriate groups in order to ensure that the findings be used to benefit 

the target population. 



3.5 Analyses 

3.5.1 Preliminary Analysis of Outcome Variables 

As adherence with medication regimens is inherently problematic to assess, all 

three outcome measures were examined in detail prior to proceeding with the final 

analysis. Prior to this preliminary analysis, summaries of all measures were examined 

(e.g. tables of categorical data, means, medians, ranges for continuous data), as well as 

manual checks for pill count data, in order to ensure data integrity. Of the 330 subjects 

recruited for the study, 11 not currently taking any prescription medications were 

excluded, thus subsequent analyses were based on data from 319 subjects. 

3.5.1.1 Item 04 on the Minimum Data Set for Home Care 

Initially, it was anticipated that item Q4 (always adherent versus adherent 80% of 

time or more versus adherent < 80% of time) from the MDS-HC would represent the 

primary outcome variable. However, after a substantial amount of data had been 

collected, one of the study nurses requested clarification of the methodology that was to 

be used in coding this variable. Subsequently, with the concern that there was ambiguity 

about the manner in which this variable was to be coded, the other three research nurses 

were contacted to verify that the Q4 item was being coded in the expected manner (i.e. as 

per guidelines in the MDS-HC manual; Appendix F). It then came to light that one nurse 

was using the subjects' responses to code the variable rather than coding based on her 

own judgement following interviewing and questioning of the subjects regarding their 

medications. 

In addition, it was found that only 12/319 clients were coded 'adherent less than 

80% of time', thus nurses who did code the variable in question as had been directed in 



the training protocol were primarily choosing between "always compliant" versus 

"adherent more than 80% of the time". The concern in this case was that considerable 

error in estimates might have been introduced as nurses were attempting to differentiate 

between variables without distinct and variant indices (e.g. differentiation between those 

always compliant versus < 80% adherent would likely yield more reliable and accurate 

results). Considering the above problems, and the fact that it has previously been shown 

that assessment of drug adherence by care providers and patients/subjects are seldom 

congruent (Section 2.2.3), further analysis of medication adherence using this outcome 

variable was considered inappropriate. 

3.5.1.2 Pill Count 

A pill count was not a viable measure of medication adherence for 5 subjects who 

were taking only medications administered in nondiscrete doses (e.g. topicals) or PRN. 

The remaining 314 subjects were taking over 1656 medications (for 2 subjects the exact 

number of prescribed medications was unknown due to unlabelled packaging) for which 

a pill count should have been feasible. Besides the 2 subjects with only unlabelled 

medications, an estimate of adherence was not possible for a further 42 subjects who 

were taking 473 (28.6%) medications (see reasons in Table 3.1). Validity was 

questionable for estimates of adherence obtained for 312 (18.8%) medications taken by 

65 subjects who were unable to estimate the actual date their medications were started. 

Although many previous researchers have simply utilized the dispense date in the 

calculation of adherence (Section 2.2.2), comparison of adherence estimates derived from 

a known start date versus the dispense date indicates that this procedure will result in an 

underestimate of adherence. Estimates derived from the dispense date resulted in an 
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iinderestirnate of adherence for 379/864 drugs (43.9%) of medications (a known start date 

was reported for a total of 871 drugs - in 7 cases the dispense date was unknown). For 

approximately 25% of the observations this underestimate, which ranged from 10 to 98%, 

was considerable (>30%). Further, for 166 medications with an unknown start date, 

subjects reported that the medications were in fact not started on the dispense date (e.g. 'a 

few days' or 'a week or two' later). Providing that accurate medication start dates were 

reported, only estimates obtained for the remaining 871 (52.6%) drugs taken by 205 

subjects were considered to be potentially useful for this analyses. These results are 

summarized in Table 3.1 by drug, as the reasons for not obtaining a pill count tended to 

vary by drug rather than by subject. 

As mentioned above, the reasons for not obtaining a pill count tended to vary by 

drug rather than subject, thus for many subjects a valid pill count was obtained for only a 

portion of the total possible counts. Therefore, in order to determine how representative 

an average estimate of subject medication adherence would be, the percentage of counted 

medications per subject was calculated. This index was obtained for each of the 205 

subjects who had a valid pill count for at least one medication by dividing the number of 

medications for which a valid adherence estimate was available by the number of 

medications for which a pill count should have been feasible. These results, summarized 

in Table 3.2, show that the pill count ratio ranged from 10 to 100%. Fifty-seven of the 

205 (27.8%) subjects had a valid pill count for 75% or less of their total prescription 

medications (for which a pill count was feasible). A pill count ratio of 100% was 

obtained for only for only 118 of the 205 subjects (57.6%). 

A further concern regarding the appropriateness of utilizing a measure of 

adherence from the pill count was the wide range of days over which medications were 



monitored. The average number of elapsed days (by subject) since the medications were 

started ranged from 0 (medication received and started on date of interview) to 268, the 

median being 13 days. When the average number of elapsed days is examined for only 

the 118 subjects for whom a pill count was obtained for all possible medications, 55 

(46.6%) subjects had been monitored for an average of less than 7 days, and 15 (27.3%) 

of these 55 had just started medications the day of or day prior to the interview. 

Although the pill count was incorporated into the study in order to obtain a 

continuous objective measure of adherence, the limitations described above warrant 

caution in the use of such data. Not only was the pill count not feasible for many 

subjects, average subject adherence based on this data may not be representative in cases 

where only part of the regimen was assessable by pill count. There is also concern that 

brief periods of monitoring may not provide an accurate assessment of adherence. As 

well, previous research has shown that medication adherence fluctuates over time and 

that the pill count tends to obscure this phenomenon (Guerrero et al., 1993; Rudd et al., 

1989). Consequently, misclassification of adherence status may result in cases where 

subjects were monitored over lengthy periods of time. Considering the aforementioned 

problems, valid classification of adherence status could not be achieved based on the pill 

count data alone. 
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Table 3.1 Summary of drugs observed during in-home assessments for which a pill count 
measure of adherence should have been feasible (regularly administered in discrete 
dosages). 

Feasibility of Pill Count Frequency (%) 
N=1656* 

Pill count not feasible due to: 
Missing information (labels, original containers)* 157 (9.5) 
Prescription just filled and not yet started 150 (9.1) 
Old prescription combined with new 98 (5.9) 
Unclear information** 32 (1.9) 
Subjects objected to pill count*** 17 (1.0) 
Regimen altered, dates not available 13 (0.8) 
Subject using old prescription (prior to filling new) 4 (0.2) 
Prescription ran out, unable to obtain refill 1 (0.06) 
Subject reported number of tablets dispensed 

different from that indicated on label 1 (0.06) 

Pill count not valid as subjects unable to determine/estimate 
date prescription was started 312(18.8) 

Valid pill counts 871 (52.5) 

Total medications regularly administered in discrete dosages 1656 
* Actual number is greater than this as 2 subjects had an undeterminable number of medications on 
hand. 
** Possibly errors due to labelling or during data collection, (e.g. medication started prior to dispense 
date, extreme overuse). 
*** 3 subjects. 

Table 3.2 Percentage of valid pill count estimates per subject. 

Percentage of Medications with a Valid Count* Number of Subjects (%) 

10 to 50% 30 (14.6) 
51 to 75% 27 (13.2) 
76 to 99% 30 (14.6) 
100% 118 (57.6) 

Total subjects with a valid pill count for at least one drug 205 (100) 

*Number of valid drug adherence estimates by pill count/ number of medications taken for which a 
pill count should have been feasible. 



3.5.1.3 Morisky Scale 

For the dichotomous version, negative responses were coded as '0' and positive 

responses as ' 1', with possible scores ranging from 0 to 4. The 5-point response version 

was coded from 0 to 4 for responses of'never', 'rarely', 'sometimes', 'often' or 'always', 

respectively, with possible scores ranging from 0 to 16. Hence, for both versions of the 

scale, higher scores are intended to be indicative of poorer adherence. Summaries of the 

scores obtained for each version of the scale are shown in Table 3.3. The distributions 

are similar in both cases, with the majority of subjects scoring relatively low on the scale. 

Itemized responses are presented in Tables 3.4a and 3.4b. On the dichotomous 

version of the scale, subjects were more likely to report a positive response to questions 

regarding forgetting medications and discontinuing medications due to side effects, as 

compared to carelessness with medications and discontinuation of medications if feeling 

better. Examining responses >2 (sometimes, often, always) on the 5-point response 

version of the scale, as rare occasions of nonadherence are likely to have little effect on 

the therapeutic efficacy of a drug, again positive responses are more prevalent for these 

same two questions. 

Both response versions of the scale demonstrated low internal consistency 

reliability coefficients (Chronbach's alpha) of 0.42, and reliability of the scales was not 

significantly improved by removal of any one item. As these results precluded the use of 

the 4 questions in a scale format, dichotomization of scores for each response version was 

examined as a potential indicator of adherence. This methodology was found to be 

problematic for both response versions of the scale. The dichotomous (yes/no) version 

does not allow differentiation of cases of rare versus frequent nonadherence, while the 5-

point response version could result in spurious results as subjects responding 'rarely' to 



all items would have the same score the someone scoring 'always' to any one item and 

'never' on the rest. Further, discrepancies were found when scale results were cross-

referenced with the open-ended questions regarding reasons for nonadherence (Appendix 

E, Supplemental question #7). For example, it was noted that some subjects scoring 

relatively high on the scale stated (in the open-ended question) that others now 

administered their medications as they had been having problems. Conversely, some 

scoring low on the scale reported nonadherence for reasons not included in the scale 

items (e.g. many subjects reported modifying drug regimens as they felt was appropriate). 

Consequently, these limitations also precluded use of this scale as the measure of 

adherence. 
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Table 3.3 Distribution of scores for each response version of the Morisky scale. 

Score on dichotomous 
response version 

Frequency (%) Score on 5- point 
response version* 

Frequency (%) 

0 74 (47.1) 0 57 (35.4) 
1 54 (34.4) 1 33 (20.5) 
2 19 (12.1) 2 27 (16.8) 
3 9 (5.7) 3 12 (7.5) 
4 1 (0.6) 4 15 (9.3) 

5 6 (3.7) 
6 5 (3.1) 
7 1 (0.6) 
8 5 (3.1) 

Total 157 (100) 161 (100) 
* one subject currently taking only one medication (which was administered monthly) considered the 
scale questions were not applicable. 
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Table 3.4a Summary of itemized responses to questions from the Morisky scale administered 
with a dichotomous response option (yes/no). 

Question 
(Coding) 

Yes 

(1) 

No 

(0) 

Frequency (%) 
Do you ever forget to take 
your medications? 61 (38.9) 96 (61.2) 

Are you careless at times about 
taking your medications? 12 (7.6) 145 (92.4) 

When you feel better, do you 
sometimes stop taking your medications? 14 (8.9) 143 (91.1) 

Sometimes if you feel worse when you take 
your medications, do you stop taking them? 36 (22.9) 121 (77.1) 

Table 3.4b Summary of itemized responses to questions from the Morisky scale administered 
with a 5-point response option (never/rarely/sometimes/often/always). 

Question 
(Coding) 

Never 

(0) 

Rarely 

(1) 

Sometimes 

(2) 
Often Always 

(3) (4) 

Frequency (%) 
Do you ever forget to take 
your medications? 

78 
(48.8) 

60 
(37.5) 

20 
(12.5) 

1 1 
(0.6) (0.6) 

Are you careless at times about 
taking your medications? 

128 
(80.0) 

18 
(11.3) 

13 
(8.1) 

1 0 
(0.6) 

When you feel better, do you 
sometimes stop taking your medications? 

134 
(83.8) 

7 
(4.4) 

15 
(9.4) 

3 1 
(1.9) (0.6) 

Sometimes if you feel worse when you take 
your medications, do you stop taking them? 

124 
(77.5) 

11 
(6.9) 

12 
(7-5) 

3 10 
(1.9) (6.3) 
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3.5.1.4 Comparison of Measures 

Despite the limitations associated with the 3 measures of adherence noted in the 

previous sections, preliminary analyses to examine the extent of agreement between 

measures (where possible) was also conducted. An average pill count estimate (per 

subject) was calculated for subjects using all available pill count data. [When scale scores 

and MDS-HC item Q4 were compared with average pill count estimates for only the 118 

subjects for whom the total 'countable' regimen was assessed (data not shown), no 

associations between measures were observed.] As data for both the pill count and scale 

scores were highly skewed, binary outcome variables were created. For the pill count 

data, two binary outcomes were created; one based on the average drug adherence, and 

one based on the minimum drug adherence estimate observed for each subject (as many 

of the subjects with any pill count data had only a portion of their regimen counted - see 

Table 3.2). A pill count cut-off of +/-100% was compared with scale scores of 0/< 1 

(Table 3.5a), for both scale versions. Responses to MDS-HC item Q4 (always adherent 

versus not) were compared with pill count cut-off of +/-100% and 0/>l Morisky scale 

scores as well (Table 3.5a). Additionally, a pill count cut-off of +/- 80% was compared 

with scale scores of <l/>2 and <2/>3, for the dichotomous and 5-point response 

versions, respectively (Table 3.5b). The decision to utilize a pill count cut point of 80% 

was based on several reasons: 

1. Graphical examination of drug adherence estimates from pill count data 

(Figure 3.1). 

2. The 50th percentiles for drug adherence estimates from pill count data for rural 

and urban populations were 9 5 % and 100%, respectively; the 25th percentiles 

were 70.1% and 75.0%, for rural and urban populations, respectively. 
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3. The reported start dates are often estimates (personal contact with nurses - e.g. 

clients often recall they started medications "3-4 days"/ "about a week" after the 

dispense date). This choice of cut-off may compensate for erroneous deviations 

from 100% adherence that may result from these estimations. 

4. Subjects whose adherence estimates deviate only slightly from 100% (e.g. by 10 

to 2 0 % ) are likely to be similar in their drug-taking behaviour to those who 

always take their medications. For example, those who deviate slightly are likely 

those who occasionally forget a medication, while those who exhibit greater 

deviations are expected to be those who are either having problems (e.g. cognitive 

deficits) with appropriate medication aclministration or are consciously modifying 

a regimen. 

5. Most slight deviations (e.g. occasionally forgetting a medication) from drug 

regimens are plausibly of little clinical consequence (i.e. do not effect therapeutic 

efficacy). Thus, utilizing a cut-off lower than 100% may be justified in that only 

cases of nonadherence which are more likely to be of clinical relevance can be 

examined. 

6. This binary cut-off is used most frequently in literature, thus this choice will 

facilitate comparison with other studies. 

Examining all comparisons, percent agreement ranged from 49.5 to 69.4%. 

Referring to Table 3.5a (comparisons for always versus not always adherent, for all three 

measures), percent agreement was approximately 60% for all comparisons, with the 

exception that agreement was slightly higher between the dichotomous response version 

of the Morisky scale and MDS-HC item Q4 (69.4%). Stratifying by nurse to account for 

variations in coding (see Section 3.5.1.1) did not improve agreement between MDS-HC 

item Q4 and other measures (data not shown). 

Referring to Table 3.5b (utilizing a pill count cut-off of +/- 80%), agreement 

between pill count data and Morisky scores was slightly higher for comparisons using 

average pill count estimates as compared to rninimum pill count estimates. Varying the 

cut-off for pill count estimates (+/- 90 and 95%) and Morisky scores did not improve 

these results; nor did use of individual scale item scores. Considering that the level of 

agreement between measures was generally poor, as well as the previously discussed 



limitations (Sections 3.5.1.1, 3.5.1.2 and 3.5.1.3), a composite measure of adherence 

status using all available data was considered. 
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Percent Adherence Estimate Per Drug 

Figure 3.1 Distribution of drug adherence estimates (n=871) from pill count data. Seven 
subjects taking two or more times (range 2.0 to 2.7X) the prescribed amount 
medication were assigned adherence estimates of '0'. 
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Table 3.5 Comparison of agreement of measurement of drug adherence by pill count, Morisky 
scale and MDS-HC item Q4. Frequencies and percentages of row totals are 
reported for each comparison.* 

a) Comparisons using +/- 100% cut-off for pili counts and 0/>l cut-offs for both dichotomous and 5-
point response versions of the Morisky scale. 

Measures Morisky Scores 
(dichotomous response) 

score 0 score >1 

Morisky Scores 
(5-point response) 

score 0 score>l 

MDS-HC Item Q4 

always <always 

pill count (average) 
100% 
<100% 

N=104 
20 (62.5) 12 (37.5) 
28(38.9) 44(61.1) 
agreement=61.5% 

N=101 
13 (50.0) 13 (50.0) 
27 (36.0) 48 (64.0) 
agreement=60.4% 

N=205 
38 (65.5) 20 (34.5) 
58 (39.5) 89 (60.5) 
agreement=62.0% 

pill count (minimum) 
100% 
<100% 

N=104 
23 (59.0) 16(41.0) 
25 (38.5) 40(61.5) 
agreement=60.6% 

N=101 
14 (45.2) 17 (54.8) 
26(37.1) 44(62.9) 
agreement=5 7.4% 

N=205 
44(62.9) 26(37.1) 
52(38.5) 83 (61.5) 
agreement=62.0% 

MDS-HC Item Q4 
always 
< always 

N=157 
58 (64.4) 32 (35.6) 
16(23.9) 51 (76.1) 
agreement=:69.4% 

N=161 
40(48.2) 43 (51.8) 
17(21.8) 61(78.2) 
agTeement=62.7% 

b) Comparisons using +/- 80% cut-off for pill counts and <! />2 and f2/>3 for dichotomous and 5-
point response versions of the Morisky scale, respectively. 

Measures Morisky Scores 
(dichotomous response) 

Morisky Scores 
(5-point response) 

score < 1 score > 2 score < 2 score> 3 

pill count (average) 
>80% 
<80% 

N=104 
60(85.7) 10(14.3) 
23(67.6) 11 (32.4) 
agreement=68.3% 

N=101 
57 (82.6) 12 (17.4) 
22(68.7) 10(31.3) 
agreement=66.3% 

pill count (minimum) 
>80% 
<80% 

N=104 
47 (87.0) 7 (13.0) 
36 (72.0) 14 (28.0) 
agreement=5 8.7% 

N=101 
38(79.2) 10(20.8) 
41 (77.4) 12 (22.6) 
agreement=49.5% 

*Note that totals vary by cells as pill count data was not available for all subjects and each subject 
was administered only one response version of the Morisky scale. 



3.5.1.5 Composite Assessment of Adherence 

Several authors have suggested that a sound approach to the assessment of a 

complex behaviour such as adherence should include an in-depth examination of reasons 

for nonadherence rather than only simple quantitative evaluation (Section 2.5). The 

preliminary analysis of several potential measures of adherence supports these authors' 

comments. The Morisky scale is based on common reasons for nonadherence, but 

discrepancies between the scale and the open-ended question administered to clients 

indicate that the scale is lacking in the area of construct validity. Therefore, a composite 

measure of adherence was calculated based on subjects' responses to the Morisky scale 

items and the open-ended question on reasons for nonadherence (Appendix E: 

Supplemental question 7). Although the classification procedure was primarily based on 

the self-report data, pill count data and nurses notes were also utilized if self-report 

information was deemed inadequate for appropriate classification (see #3 below). As 

most subjects were coded as adherent (adherent >80% of the time) by MDS-HC item Q4, 

and due to inconsistencies in coding and other limitations, as previously discussed 

(Section 3.5.1.1), this measure was not considered in the classification process. 

Responses to the open-ended question regarding reasons for nonadherence were coded 

for quantitative content and are summarized in Table 3.6. 

A brief synopsis of the methodology employed in the classification procedure for 

the composite measure is as follows (also see Figure 3.2): 

Initially it was determined that; 

1. Subjects indicating infrequent nonadherence (as indicated by responses to 

Morisky items and/or in the open-ended question) would be classified as 

'adherent', as rare instances of nonadherence would be urilikely to have adverse 

effects on therapeutic efficacy or warrant intervention. 
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2. Nonadherence is not a static phenomenon (Rudd et a l , 1989), thus subjects 

indicating frequent modification of regimens (e.g. as indicated by responses to 

Morisky items and/or responses in the open-ended question), whether currently or 

historically, would be coded as nonadherent. 

3. The open-ended question was coded for quantitative content, but as this procedure 

inevitably results in summarization of data, the responses to this question would 

be manually reviewed in cases where classification was deemed ambiguous by 

scale item scores and coded data. This included cases where subjects appeared 

adherent by scale item scores, but reported nonadherence on the open-ended 

question. As well, data was manually examined for subjects reporting 

nonadherence on the scale but not on the open-ended question, as cases were 

noted where subjects appeared nonadherent by responses to the scale, but 

commented in the open-ended question that they were adherent as their 

medications were being administered by others. Where necessary, pill count data 

and nurses' notes, i f available, were also utilized to clarify such ambiguities. 

As two response versions of the scale were employed in the study, it was 

necessary to use 2 classification procedures; 

A. Five-point response version of the Morisky scale (N=161) 

ADHERENT: 70 subjects responding 'never' or 'rarely' to all items AND who did not 

report any reasons for nonadherence in the open-ended question. 

NONADHERENT: 42 subjects responding 'sometimes', 'often' or 'always' to any item 

on the scale and did report reasons for nonadherence in the open-ended question. 

Manual Classification: 16 subjects responding 'sometimes', 'often' or 'always' to any 

item on the scale who did not report nonadherence in the open-ended question: 

12 ADHERENT: Subjects who responded 'sometimes' to one or both questions 

pertaining to unintentional nonadherence. All of these subjects had comments in 

the open-ended question; 8 indicated they did not have trouble with medication 

administration as they had assistance from family or home care, 4 simply 

indicated they had no problems with medication administration (e.g. 'can't 

remember last time medications were missed'). 



65 

4 NONADHERENT: Subjects who responded 'often' or 'always' to one or both 

questions pertaining to intentional nonadherence. In two of these cases nurses' 

notes in the medication review indicated subjects had modified the regimen of one 

or more drugs. 

Manual Classification: 33 subjects responding 'never' or 'rarely' to all items and who 

did report reasons for nonadherence in the open-ended question. Manual classification of 

these 33 subjects was done to verify if reasons reported in the open-ended question 

simply reiterated the scale responses (e.g. rarely forget), or if other reasons not included 

in the scale items warranted classification of the subjects as nonadherent. 

16 ADHERENT: Subjects simply reiterated responses to Morisky items (e.g. 

'rarely forget'). 

17 NONADHERENT: 13 subjects reported modifying medication regimens, 5 of 

these for reasons not indicated on the Morisky scale; 3 contradicted responses to 

scale items (e.g. "often" forget). One subject simply stated "forgot"; in this case 

notes from the nurse also indicated nonadherence (several Blisterpaks on hand 

which should have been used). 

Of 161 subjects responding to the 5-point response version of the Morisky scale, 

98 (60.9%) were classified as adherent and 63 (39.1%) as nonadherent. 



B. Dichotomous Response Version of the Morisky Scale (N=158) 

As this response version of the scale did not allow differentiation of cases of rare 

versus frequent nonadherence, manual examination of data for modifying statements 

wherever possible was deemed necessary for appropriate classification. 

ADHERENT: 60 subjects who responded 'no' to all scale items and did not report 

nonadherence on the open-ended question. 

Manual Classification: 23 subjects who responded 'yes' to one or more items and did not 

provide any reasons for nonadherence in the open-ended question. Twenty of these 

subjects responded 'yes' to only one item, 3 responded 'yes' to two items. 

19 ADHERENT: 13 subjects confirmed adherence in the open-ended question, 

in 4 cases adherence was indicated by nurses notes, and for 2 subjects the pill 

count data were available and all drug adherence estimates were relatively high 

(92 to 100%). 

4 NONADHERENT: No comments were reported in the open-ended question or 

from nurses. In two of these cases pill count data was available and also indicated 

nonadherence (<80%). 

Manual Classification: 14 subjects responding 'no' to all items, but did report 

nonadherence in the open-ended question. 

6 ADHERENT: Subjects reported infrequent nonadherence (n=3), notified 

physician of any changes to drug regimens (n=2), and one commented that 

medications were taken as adrninistered by others. 

8 NONADHERNT: Subjects reported modifying medication regimens, in four 

cases for reasons not indicated on Morisky scale. 



Manual Classification: 60 subjects responding 'yes' to any one item and who reported 

reasons for nonadherence in the open-ended question. 

12 ADHERENT: Subjects either denied nonadherence or reported infrequent 

nonadherence (n=9), or had family members currently administer medications (as 

indicated in the open-ended question or nurses' notes). 

48 NONADHERENT: Subjects (n=T 1) who reiterated reasons on Morisky items 

but did not qualify their statements (e.g. simply stated 'forget' rather than 'rarely 

forget'). Subjects who reported intentional regimen modification in the open-

ended question or nurses' notes (n=36), 20 of whom also reported information 

that would not be detected by scale items (e.g. increasing/decreasing doses). For 

consistency with the classification procedure used for the 5-point response 

version of the scale, one subject who reported "sometimes" omitting medication 

due to forgetfulness was also coded as nonadherent. 

ADHERENT: 1 subject who did not respond to the scale and whose only prescribed 

medication was a once monthly injection. 

Of 158 subjects administered the dichotomous response version of the Morisky 

scale, 98 (62.0%) were classified as adherent, and 60 (38.0%) as nonadherent. 

When data were combined for the two response versions of the Morisky scale, 

196 (61.4%) subjects were classified as adherent and 123 (38.6%) as nonadherent. 
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Table 3.6 Reasons for nonadherence reported by 149 subjects* in the open-ended question**. 

Reason Frequency (%) 

Forget 60 (33.3) 
Side Effects 52 (28.9) 
Alter regimen as see fit 27 (15.0) 
Think medications not effective 9 (5.0) 
Don't care to take medications 8 (4.4) 
Modify diuretics due to increased urination 6 (3.3) 
Confusion/hiding pills 3 (1.7) 
Omit medications if feeling ill 2(1.1) 
Alter dosing schedule for convenience 2 (1.1) 
Stop to see if still needed 2 (1.1) 
Too expensive 1 (0.6) 
Trouble swallowing pills 1 (0.6) 
Trouble operating dispensers (inhalers) 1 (0.6) 
Trouble reading labels 1 (0.6) 
Only on rare occasions (e.g. if fasting, going out) 5 (2.8) 

Total Responses 180 

"The majority (n=123) of these subjects reported only one reason, 25 reported 2 reasons and one 
person reported 3 reasons (side effects, forgetting and altering regimen as seen fit) for nonadherence. 

**Many people have trouble taking their medications exactly as prescribed by their doctor, thinking 
back to the last time you didn't take your medication(s) as prescribed, can you tell me why? 
(prompts: side effects/feel healthy and don't need medications/don't think medication is helping/unclear 
about dosing regimen/etc.) 



C. P i l l Count Data 

Previous studies have used an average pill count estimate to determine adherence 

with overall medication regimens. As indicated previously (Section 3.5.1.2), this 

measure may not be representative considering the limitations of the data obtained in this 

study. Thus, the binary variable created from the minimum pill count estimate per 

subject, using a +/-80% cut-off (Section 3.5.1.4) was compared with the results obtained 

in the preceding classification procedure, which was primarily based on self-reported 

nonadherence (Section 3.5.1.5, A and B). Data were manually examined for the 50 

subjects classified as adherent by self-report but nonadherent by pill count (Table 3.7). In 

11 cases evidence in the medication review indicated that reclassification was warranted: 

4 subjects appeared to be halving tablets (all diuretics) which were prescribed to be taken 

as whole tablets, in 5 cases results from pill count data were substantiated in the nurses 

notes, and in 2 cases there was no reason to question the validity of the pill count data. 

Pill count data for the remaining 39 subjects was of questionable validity, while all other 

information indicated the subjects were adherent: 

• The subject was not fully responsible for medication administration in 23 cases; 

of these 9 had estimated the date medications were were started and in 8 cases it 

was not determined if medications from the previous prescription had been added 

to the new bottles. As others administered the subjects' medications, it is possible 

that the start dates were erroneous and/or that old medications had been added to 

new bottles without the subjects' knowledge. As well, in 6 cases medications had 

recently been started and adjustment for medications that had not yet been taken 

the day of the interview would render the subject fully adherent. 



• In 14 cases the medications had been dispensed and started several months prior 

to the interview, the start dates were estimated, and it was not determined if the 

medications left from the previous prescriptions had been added to the new 

bottles. 

• In 2 case the medication review indicated that the subject had two bottles of the 

medication with the low pill count estimate on hand, one of which was unlabelled 

(thus not included in the count). 

• Extreme overuse of transdermal nitroglycerin was observed in 1 case; verbal 

communication with the study nurse indicated that the subjects' spouse was 

prescribed the same medication and thus it was likely that the prescription was 

being shared with the spouse. 

After reclassification of 11 subjects based on pill count data, the final outcome 

measure of adherence used in the subsequent analyses consisted of 185 (58.0%) adherent 

and 134 (42.0%) nonadherent subjects. A flow chart surnmarizing the complete 

classification procedure is presented in Figure 3.2. 

Table 3.7 Comparison of classification of adherence status using self-report (composite 
assessment in section 3.4.1.4) and minimum pill count estimate obtained per 
subject.* 

Minimum Pill Count Estimate 
>80% 
<80% 

Self-report Classification 
(Morisky scale and self-reported reasons for nonadherence) 

Adherent Nonadherent 
65 26 
50 64 

^Comparison is for only 205 subjects for whom any pill count data were available. 
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Figure 3.2 Flow charts of classification procedure for composite measure of 

adherence.* ( I = adherent, 9 = nonadherent, = manual check of data) 

Morisky Scale Items 
5-pomt response version 

(N=161) 

Respond 'never* or 
'rarely to all items 

Respond 'sometimes', 'often1 
or 'always' to 1 or 
more items 

Response in 
open-ended question 

No response in 
open-ended question! 

• 
N=17 N=42 

Scored 2 or greater j j Scored 2 or greater | 
on item 1 or 2 : j oniiem 3 and/or 4 

5-point response version: 98 (60.9%) adherent, 63 (39.1%) nonadherent 

Morisky Scale Items 
Dichotomous response version 

(N=158) 
I 

Respond 
"no" to all questions 

Respond "yes" to one Adherent 
or more items 

No response in 
open-ended question 

Response in 
open-ended question j 

Response in 
j open-ended question 

No response in 
open-ended question 

N=8 ! score=l ! 

N=9 N-

score=2 score=31 score=4 rscore=l I score=2 

r r J ^ L L ? 
N=3 N=I3 N=9 N=l N=16 N=4 N=3 25 

Dichotomous response version: 98 (62.0%) adherent, 60 (38.0%) nonadherent 

* Total classification (based primarily on self-report measures) for both scale 

versions combined (N=319): 196 (61.4%) adherent, 123 (38.6%) nonadherent. 

Of these, 11 subjects were reclassified as nonadherent based on pill count data. 

F I N A L C L A S S I F I C A T I O N : 185 (58.0%) adherent 

134 (42.0%) nonadherent 



3.5.2 Determinants o f Nonadherence 

Demographic data including age, sex, marital status, and education, along with 

variables considered to be potential determinants of adherence based on information in 

the literature review, were selected from the MDS-HC and supplemental questions, 

providing sufficient observations were available for meaningful statistical analysis. 

Variables with >2 categories were collapsed where appropriate based on the 

distribution of data and number of observations in each category, as well as previous 

research. Additionally, an index of medication complexity and a variable for 'living 

arrangements' were derived from the original data. Following is an overview of variables 

that were collapsed or derived from information in the original data set. 

Exposure and Outcome Variables: Place of Residence and Adherence Status 

For purposes of this analysis, nonadherence was coded as an event (1), with 

adherent subjects serving as the reference group (0), and rural residence as the 'exposure' 

(1) of interest, versus urban residence (0). 

Age 

Mean, median and range of ages for subjects were reported. Age was collapsed 

into 3 categories (65-74, 75-84, 85+) for comparison of results with the only previous 

study indicating age to be associated with adherence (Monane et al., 1994), as well as to 

facilitate comparison of the 'extremes' (i.e. youngest versus eldest groups). For purposes 

of analysis, dummy variables were created with the youngest age group as the reference. 

Sex 

For comparisons of sex distributions, males served as the reference group (0), 

versus females (1). 



Marital Status 

The MDS-HC has 6 categories for marital status; 'never married', 'married', 

'widowed', 'separated', 'divorced' and 'other'. Due to small numbers in several 

categories, this variable was collapsed into two categories; not married (0) versus 

married (1). 

Education 

Subjects were asked to report the highest level of school completed. Eight 

categories for education are included on the MDS-HC. Data were collapsed into three 

categories, <high school (no schooling, 8th grade/less, 9-11th grade), high school/trade 

school and any college or university schooling (some college/university, 

diploma/Bachelor's degree, graduate degree). Again, dummy variables were created with 

the least educated group serving as the reference. 

Living arrangements 

Preliminary analysis of data indicated a strong association between questions 5 

(where subject lives) and 6 (who subject lives with) in Section CC of the MDS-HC (all 

but 3 lodge residents lived alone). Thus, data from these two questions were collapsed 

into 3 categories, and dummy variables created for analysis with 'living in a private 

home with others' as the reference group (0). This category included those who reported 

living in a private home with or without (9 new home care clients who had not yet 

received any services were included in the sample) home care services (MDS-HC: CC5.1 

or 2) and lived with a spouse, spouse and child, child or others (MDS-HC: CC6.2, 3, 4 or 

5). The second level (1) included all those who reported living arrangements as board 

and care/assisted living/group home (MDS-HC: CC5.3), which typically indicated 



residence in a seniors' lodge. Subjects who reported living alone (CC6.1) and living in a 

private home with or without home care services (MDS=HC: CC5.1 or 2) were classified 

as the third level (2). [Note: Nine new home care clients (5 rural and 4 urban) had not 

yet received any formal home care services at the time of interview.] 

Distance to Primary Care Physician and Pharmacy 

Not surprisingly, reported distance to primary care physician and pharmacy were 

highly correlated, thus these two variables were combined into a binary variable. Subjects 

were classified as living <10 (0), or >10 (1) miles [i.e. 16 kilometres] from their nearest 

primary care physician or pharmacy. 

Indicators of Physical Health 

Vision and hearing problems were both collapsed into binary variables, with 

subjects being classified as (0) if hearing and vision were reported as 'adequate' (MDS-

HC: CI and Dl, respectively) or as having impaired hearing or vision (1) if responses to 

these MDS-HC items were otherwise. 

In congruence with a previous adherence study in a rural population (McLane et 

al., 1995), number of comorbid conditions was collapsed into <3 (0) and >3 (1) 

conditions. Previous research was unavailable on which to base the categorization of 

scores for the Activities of Daily Living Scale from the MDS-HC, thus this variable was 

collapsed into <2 (0) and >2 (1) based on the skewed distribution of the data. 

As side effects are a common reason for nonadherence, it was speculated that 

symptoms or conditions may be associated with side effects (either in actuality or 

perceived as such by subjects). Thus, a variable was created for recent (in the last 3 days) 

'conditions/disease symptoms'. Subjects who responded positively to one or more of the 
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conditions in MDS-HC K2a-e (diarrhea, problems with urination, fever, loss of appetite, 

vomiting) and K3a-g (chest pain, constipation, dizziness, edema, shortness of breath, 

delusions, hallucinations) were coded as (1), with those not reporting any recent 

symptoms serving as the reference group (0). 

Poor self-rated health status was also included in the analysis, with subjects not 

rating their health status as poor serving as the reference group. 

Mental Health 

Due to the highly skewed distribution of the data, binary variables were created 

from the scores for the MDS-HC Cognitive Performance Scale (CPS) and Depression 

Rating Scale (DRS) based on previous validation studies (Section 2.9). Thus, subjects 

scoring >2 on the CPS were classified as cognitively impaired (1), with those scoring <2 

serving as the reference group (0). Similarly, scores on the DRS which were indicative 

of at least mild depression (>3) were coded as (1), with subjects scoring <3 coded as the 

reference group (0). 

Smoking Status 

Data for smoking status was originally coded as never, previous smoker or current 

smoker. As there were a relatively small number of current smokers, and preliminary 

bivariate analysis of smoking status versus adherence status indicated a similar 

distribution pattern for current and previous smokers, this variable was collapsed into 

'never smokers' (0) versus 'any history of smoking' (1). 



Service Utilization 

Continuous variables for hours of informal care (MDS-HC: G3) and nursing care 

(MDS-HC: PI a and b) received in the last 7 days were both positively skewed and thus 

collapsed into binary variables based on the distribution of the data. Informal care hours 

was categorized as <10 versus >10 hours, and hours of nursing care as <2 versus >2 

hours. In both cases subjects receiving fewer hours of care served as the reference group. 

Number of emergency visits, hospitalizations and unscheduled emergent care 

visits in the last 90 days (MDS-HC: P4a, b and c) were correlated, thus these variables 

were combined into a binary variable; >1 emergency visit and/or hospitalization and/or 

emergent care visit versus no visits (0). 

As only 5 subjects reported using more than 2 pharmacies in the past year, this 

variable was collapsed into use of <2 pharmacies (0) versus >2 pharmacies (1). 

The data for number of physicians seen in the past year demonstrated a wider, but 

also positively skewed distribution, ranging from 0 to 9. This data was collapsed into 

three categories; <1,2-4 and 5-9 physician. Dummy variables were created, with those 

seeing <1 physician serving as the reference group. 

Prescription, Over the Counter and Alternative Substances 

Mean and/or medians and standard deviations (where appropriate) are reported for 

the above substances, as well as the range. In all cases categorical variables were created 

based on the graphical distribution of the data (Figures 4.1 - 4.3 and Table 4.5). 

Regimen Complexity 

Previous research indicates that regimen complexity may also influence 

adherence (Section 2.4, Table 2.3B), thus a variable derived for regimen complexity 
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based on a modification of methodologies previously described (Conn et al., 1991; 

Kroenke and Pinholt, 1990) was included in the analyses. A complexity index was 

created for each medication by multiplying the frequency of administration by the 

amount administered. Medications that were to be administered every other day were 

assigned a frequency value of 2 (rather than 0.5) as an alternating dosing schedule could 

reasonably be expected to add to the complexity to a drug regimen. As well, if 2 

different doses of a medication were administered (e.g. Coumadin), then each dose was 

counted as a separate medication. In cases where amount adrninistered was not regular 

(e.g. 2 tablets and 3 tablets on alternating days), the complexity index for that medication 

was calculated using the higher amount. In one case a subject was on 2 medications to be 

taken alternatively for 2-week periods (e.g. medication A for 2 weeks, then medication B 

for 2 weeks, etc.). In this case only the drug with the more complex regimen was used in 

the calculation. For topical medications, inhalers, and other medications dispensed in 

nondiscrete dosing forms, the 'amount administered' was arbitrarily assigned a value of 

'1'. 

A complexity index was also assigned for prescribed medications to be taken on 

an as needed basis, as it is plausible that having extra medications to deal with may 

influence medication-taking habits, particularly for subjects on multiple medications. 

An overall regimen complexity index was then calculated by adding the individual drug 

complexity indices for each subject's total prescribed drug regimen. 

Mean, median and range were reported for subjects' regimen complexity. Based 

on the graphical distribution of the data and in order to compare high versus low levels of 

regimen complexity, this data was categorized into 4 groupings (0-4, 5-9, 10-15 and 



78 

>16), and dummy variables created for analysis, with the lowest level of regimen 

complexity serving as the reference group. 

Antidepressant Use 

The MDS-HC item (Section Q: 2c) regarding use of an antidepressant drug in the 

last 7 days was also included in the analysis. Depression has been shown to be associated 

with nonadherence (Section 2.4, Table 2.3C), and as side effects of antidepressant drugs 

(Rang et al., 1995) may plausibly lead to nonadherence, use of antidepressant medication 

was included as a potential confounder. 

Medication Management 

Reported use of a Dosett, blisterpak and/or calendar (supplemental question 1) 

was combined into a single variable; use of an assistive device (1) versus no assistive 

device used (0). A binary variable for 'having others assist with medication 

administration' was derived from the MDS-HC item HldA (self-performance, managing 

medications). Subjects who reported 'independent' were coded as (0), versus those who 

received some help, full help, or reported 'by others' (1). 

3.5.3 Bivariate Analysis 

The distribution of each covariate was examined by place of residence (rural 

versus urban) and adherence status. To examine bivariate associations for the 

distribution of covariates by place of residence, Fisher's exact test for statistical 

significance was reported. For associations between nonadherence and each covariate, 

unadjusted odds ratios (OR) and 95% confidence intervals (95% CI) for risk of 

nonadherence are also reported. 



In order to determine i f inclusion in the multivariate analysis was warranted, 2x2 

tables and stratified analysis were utilized to examine associations between several 

covariates and adherence status. For variables that were highly correlated, selection for 

inclusion in further analysis was primarily based on previous research findings. Stratified 

analysis was employed to examine place of residence as a modifier of the effects of 

several variables potentially associated with nonadherence. These included; service 

utilization variables (hours of informal care and nursing care in the past week, number of 

pharmacies used and physicians seen in the past year, and if a medication review had 

been conducted by a physician in the past 180 days), factors potentially related to 

acquisition of medications (distance to primary care physician and/or pharmacy and 

difficulty obtaining medications), and 'assistance with medication administration'. As 

well, preliminary to multivariate analysis, statified tables were used to further explore 

associations between selected variables which were highly correlated and plausibly 

associated with nonadherence. 

Subsequently, based on the stratified analysis and observed correlations between 

covariates, several variables were selected for inclusion in the multivariate analysis. As 

well, all remaining variables (not examined in stratified analysis) that exhibited a 

statistically significant association with adherence status (p<0.05) were included in the 

multivariate analysis. As place of residence was the primary independent variable of 

interest, it was also included in the multivariate analysis in the event that unexpected 

associations were present. Although demographic variables have seldom been found to 

be associated with nonadherence, as a precautionary measure, three demographic 

variables (age, sex and education) were included in the multivariate analysis as well. 



3.5.4 Multivariate Analysis 

Multiple logistic regression models were used to examine potential determinants 

of nonadherence. However, it should be noted that the cross-sectional nature of this 

study precludes any causal inferences, thus statistical analyses were performed only for 

descriptive purposes. 

The logistic regression model allows calculation of the loge (odds) of a 

dichotomous outcome, adjusted for several covariates, based on following equation: 

Loge[odds(Yx=l)] = fio +fiiX1+fi2X2+fisXs+..., 

where fio is constant and the regression coefficients (fii,2,3.) vary depending on the effect 

of the associated covariate (Xj,2,3...), after controlling for all other covariates in the model. 

For example, a coefficient of'0' indicates no effect, while the magnitude of an effect 

increases with the absolute deviation of the regression coefficient from '0'. Associations 

(interaction, confounding, collinearity) between the covariates are examined when 

removal of any one variable results in a substantial change in the regression coefficient 

for any of the remaining variables. In order to determine if the relationship between any 

covariate(s) and the outcome of interest varies for different levels of another covariate 

(effect modification), interaction terms (derived by multiplying the two potentially 

associated covariates) can be introduced into the logistic regression model. Associations 

between covariates and the outcome of interest (Y) are assessed throughout the modelling 

procedure by examination of the confidence intervals for the regression coefficients and 

the resulting Likelihood Ratio Statistic (LRS) upon removal of a single covariate. The 

LRS, which follows a Chi-squared distribution, compares the model including a given 

covariate (more complex model) to one without that covariate (less complex model), and 

increases as the contribution of a variable in predicting the outcome of interest increases. 



Hence, following from the above equation, the odds of an event for a particular group of 

subjects can be calculated as follows: 

OUUS group A U V ^ 0 I 1A 2 2A 3 3A 

where Xi^... may be characteristics of group A, such as age, sex and education, etc., 

and the odds for group B: 

. j rv_ 1v _ a +jj x +fi x +fix +... 
OUUS group B (.1 1/ C » ; JB 2 2B 3 JB 

and thus the odds ratio (OR) comparing these two groups is given by: 

OR group A versus group B — 

odds A fY^l^e^ +fi x +fi x +fiX +" 
UUU3 group AV1 i / C" I M 2 2A 3 3A 

nHrk „ (Y=]\ = f>J9 +P x +fi X +fix + 
uuus group By1 1 / c o JJB JJB 

which can be further simplified to: 

OR fi (x-x ) p (x-x ) ,fi (x - x ) 
group A versus group B ^ i IA IB * 2 2A 2B 3 SA 3B + 

Adjusted odds ratios greater than one indicate an increased 'risk' of a positive 

outcome (Y=l) for group A compared to group B, and conversely an odds ratio lower 

than one would indicate a decreased risk of a positive outcome for group A relative to 

group B. For a more detailed description of logistic regression the reader is referred to 

Kleinbaum et al., 1998. 

All statistical analyses were performed using the statistical package STATA 6 

(College Station, Texas, U.S.A.). 



4.0 R E S U L T S 

4.1 Response Rate 

Of the initial stratified random sample of 275 rural and 310 urban subjects, 165 

rural and 165 urban subjects were recruited. A summary of the recruitment process and 

reasons for nonparticipation is presented in Table 4.1. Of those contacted, the overall 

response rates were 92.2% and 83.8% for rural and urban subjects, respectively. Only 

limited information was available for nonparticipants, which varied by health region 

(rather than by rural versus urban residence). Sex was available for 89/100 urban 

nonparticipants from the CRHA. These persons were more likely to be male as compared 

to the 100 respondents from this region (12.5 and 6.0% respectively), but this difference 

was not statistically significant (p=0.12). From the CHA, age and sex were available for 

only 31/59 of only those excluded, unavailable, or who refused; distributions for these 

variables were similar to the responding population (p>.50 for both age-sex 

comparisons). Data from 11/330 respondents who were not currently taking any 

prescription medication were excluded, leaving 157 rural and 162 urban subjects for this 

analysis. 
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Table 4.1 Summary of subject recruitment process and reasons for nonparticipation for rural 
and urban subjects. 

Residence 
Random Sample 

Rural 
N=275 

n (%) 

Urban 
N=310 

n (%) 

Excluded: 
In hospital 3 (1.1) 15 (4.8) 
Transferred to long term care 2 (0.7) 4 (1.3) 
No translator available 1 (0.4) 5 (1.6) 
Too ill/palliative 2 (0.7) 12 (3.9) 
Mentally incompetent 0 2 (0.6) 
Excluded for concern of nurses' safety 7 (3.5) 0 

Total Excluded: 15 (5.5) 38 (12.3) 

Deceased 10 (3.6) 0 
Moved/unable to contact 3 (1.1) 2 (0.6) 
Case coordinator refused without reason 0 5 (1.6) 
Total unavailable: 13 (4.7) 7 (2.2) 

Subject Refusal 14 (5.1) 32 (10.3) 
Participants 165 (60.0) 165 (53.2) 
Not contacted after study sample size achieved 68 (24.7) 68 (21.9) 
Response rate of those contacted: 92.2% 83.8% 



4.2 Bivariate Analysis 

4.2.1 Covariate Associations with Rural versus Urban Residence 

i) Sociodemographics 

The sociodemographic characteristics of rural and urban subjects are summarized 

in Table 4.2. For the total study population; the average age was 82.7 (Standard 

deviation [SD] = 7.7), 29.4% were married, 79.0% were female, and the majority had not 

completed high school (57.1%). The average age was 81 (SD = 7.6) for rural residents, 

with urban subjects tending to be slightly older; 84 (SD = 7.7). Age ranged from 65 

years to 97 and 101 years, for rural and urban subjects, respectively. Categorization of 

age demonstrated that the age difference between the two populations was primarily in 

the 85+ versus 65 to 74 year age groups, with 48.8% of urban subjects being over 85 

compared to 36.9% of rural subjects. Compared to rural subjects, those living in urban 

areas were more likely to be married (35.2 versus 22.9%), female (85.8 versus 72.0%), 

and to have completed high school (29.0 versus 17.8%). Urban subjects were also more 

likely to live alone (32.1 versus 24.2%), while rural subjects were more likely to live >10 

miles from their primary care physician and/or pharmacy (21.0 versus 6.8%). 

ii) Health Status Indicators and Service Utilization 

Table 4.3 shows the distributions of physical and mental health indicators, 

preventive health habits and service utilization for rural and urban subjects. Physical and 

mental health status indicators were similar for both populations with the exception that a 

substantially greater proportion of subjects reported hearing problems in rural areas (59.9 

versus 46.9%). Urban subjects were more likely to have a history of smoking (54.3 

versus 41.6%). Service utilization patterns also tended to vary; rural subjects were more 
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likely to have utilized >10 hours of informal care (38.2 versus 28.4%) and to have seen 2-

4 physicians during the past year (65.0 versus 52.8%), while urban subjects were more 

likely to report use of more than one pharmacy in the past year (21.1 versus 12.7%), have 

received more than 2 hours of nursing care in the previous week (37.7 versus 24.2%), and 

have recently been hospitalized, required emergency services and/or unscheduled visits 

for emergent care (38.9 versus 29.9%). 
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Table 4.2 Distribution of sociodemographic characteristics among elderly rural and urban 
home care clients. Values are n (%), unless stated otherwise. 

Characteristic Total 
N=319 

Rural 
N=157 

Urban 
N=162 

Fisher's exact 
p- value 

n ( % ) n(%) n(%) 

Age (years) 
mean (standard deviation) 
median 
range 
Categorized values: 
65 to 74 
75 to 84 
85+ 

82.7 (7.7) 
84 
65-101 

53 (16.6) 
129 (40.4) 
137 (43.0) 

81.4 (7.6) 
82 
65-97 

32 (20.4) 
67 (42.7) 
58 (36.9) 

84.1 (7.7) 
85 
65-101 

21 (13.0) 
62 (38.3) 
79 (48.8) 

0.065 

Married (versus not) 93 (29.4) 36 (22.9) 57 (35.2) 0.019 

Sex (female) 252 (79.0) 113(72.0) 139 (85.8) 0.003 

Education 
< High School 
High School/Trade School 
Any College/University 

182 (57.1) 
75 (23.5) 
62 (19.4) 

99 (63.1) 
28 (17.8) 
30 (19.1) 

83 (51.2) 
47 (29.0) 
32 (19.8) 

0.043 

Living arrangements 
Private home with others 
Alone in private home 
Seniors' Lodge 

112 (35.1) 
90 (28.2) 
117(36.7) 

63 (40.1) 
38 (24.2) 
56 (35.7) 

49 (30.3) 
52 (32.1) 
61 (37.7) 

0.131 

Live >10 miles from: 
primary care physician 

or pharmacy 44(13.8) 33 (21.0) 11 (6.8) <0.001 
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Table 4.3 Distribution of health status characteristics among elderly rural and urban home 
care clients. 

Health Status 
Characteristic 

Total 
N=319 

n (%) 

Rural 
N=157 

n(%) 

Urban 
N=162 

n(%) 

Fisher's exact 
p-value 

Physical Health 
Hearing impairment 170 (53.3) 94 (59.9) 76 (46.9) 0.024 
Vision problems 106 (33.2) 57 (36.3) 49 (30.3) 0.284 
ADL score >2 36(11.3) 19 (12.1) 17 (10.5) 0.725 
Any conditions/disease 
symptoms in last 3 days 249 (78.1) 120 (76.4) 129 (79.6) 0.587 
>3Comorbid conditions 234 (73.4) 112 (71.3) 122 (75.3) 0.449 
Poor perceived health status 50 (15.7) 22 (17.3) 28 (14.0) 0.445 

Mental Health 
Cognitive impairment 
(CPS score > 2) 74 (23.2) 37 (23.6) 37 (22.8) 0.895 
Depression 
(DRS score > 3) 53 (16.6) 28 (17.8) 25 (15.4) 0.652 

History of smoking * 152(48.1) 64 (41.6) 88 (54.3) 0.025 

Service Utilization 
In past 7 davs: 
>10 hours informal care 106 (33.2) 60 (38.2) 46 (28.4) 0.075 
>2 hours nursing care 99 (31.0) 38 (24.2) 61 (37.7) 0.011 

In last 90 davs: 
One or more hospitalization, 
emergency visit, or visit for 

unscheduled emergent care 110(34.5) 47 (29.9) 63 (38.9) 0.100 

In oast vear**: 
Used > 2 pharmacies 54 (17.0) 20 (12.7) 34 (21.1) 0.053 
Number of physicians seen: 

<j *** 87 (27.4) 35 (22.3) 52 (32.3) 
2 to 4 187 (58.8) 102 (65.0) 85 (52.8) 0.076 
>5 44 (13.8) 20 (12.7) 24 (14.9) 

N=153 rural; data inadvertently omitted by nurse(s). 
N=161 urban; one person reported "don't know". 
one person reported not having seen any physician during the past year. 



iii) Substance Use and Factors Related to Medication Management 

Frequency distributions of prescribed substance, OTC, and alternative medication 

use (by subject) are shown in Figures 4.1, 4.2, and 4.3, respectively. Proportions of total 

substances reported by rural and urban subjects during the medication review are shown 

in Table 4.4. Two subjects (one rural, one urban) had only unlabelled prescription 

substances, which they were unable to identify. In both cases the nurse was unable to 

determine the number of different medications. Thus, the total number of prescribed 

substances for each group is slightly underestimated. The proportional distribution of all 

substances was similar for both rural and urban populations. 

Substance use by subject is summarized in Table 4.5. The average numbers for 

prescribed substances were 5.8 (SD=3.4, range:l-16) and 6.5 (SD=3.7, range:l-19), and 

median values were 5 and 6, for rural and urban subjects, respectively. Urban subjects 

were more likely to be using >10 prescription medications (20.4 versus 12.7%), and 

hence had higher regimen complexity scores, and more likely to report use of 3 or more 

OTC's (21.6 versus 12.1%), as compared to rural subjects. Urban residents exhibited only 

slightly higher rates of antidepressant and alternative medication use. 

Aspects of medication management are presented in Table 4.6. Rural and urban 

subjects exhibited identical rates of nonadherence (42%). As compared to urban subjects, 

a substantially greater proportion of rural residents reported not having had a physician 

review their medications in the last 180 days (29.6 versus 45.9 %). As well, more rural 

residents had assistance with medication administration (60.5 versus 53.1%), but fewer 

reported difficulties obtaining their prescription medication (3.2 versus 8.6%), although 

these associations were not statistically significant. 



Of the 19 subjects who reported difficulties obtaining their prescription 

medication, only 12 qualified their response with comments. The majority of these 

subjects (10/12) indicated reliance on others to pick up prescriptions or for transportation 

to physicians for refills primarily as an inconvenience related to obtaining their 

prescription medications. One subject felt that the physician should not require them to 

go as often for refills, and one person reported previously having trouble reordering 

medications from the pharmacy (but also indicated that this had been resolved). 
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Figure 4.1 Frequency distributions of number of prescription medications taken by rural 
and urban home care clients (n=319) for those taking at least one prescribed 
substance. Eleven subjects (7rural, 4 urban) not currently taking any prescription 
medications were excluded from the analysis. 

URBAN RURAL 

8 
f a 

i° 
z 

50 " 
40 " 
30 -
20 -

10 

• 

~1 1 1 1 1 1 1 1 1 
2 3 4 5 6 7 8 9 10 
Number of OTC Medications 

• '. • . 

: ;:; 
•• r~ L _ 

~ i — i — i — I — i — r — i — i — i — i — 
1 2 3 4 5 6 7 8 9 10 

Number of OTC Medications 

Figure 4.2 Frequency distribution of number of over the counter (OTC) medications taken by 

rural and urban home care clients (for those taking one or more OTC medications; 
n=201). 51 (31.5%) urban and 67 (42.7%) rural home care reported no current use 

of OTC substances. 
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Figure 4.3 Frequency distribution of alternative medications taken by rural and urban home 
care clients for subjects taking one or more alternative medications. No alternative 
medication use was reported for 90 (50.6%) rural and 88 (49.5%) urban subjects. 
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Table 4.4 Total substances recorded during in-home medication review with elderly rural 
and urban home care clients. 

Substance Rural Urban Total 

n (%) n (%) 

Prescribed substances* 910(72.1) 1089(69.0) 1999(70.4) 

OTC medications 167(13.2) 244 (15.5) 411 (14.5) 

Alternatives 
(herbs, vitamins) 164(13.0) 211 (13.4) 375 (13.2) 

Old/expired prescription 
medications (not in use) 10 (0.8) 14 (0.9) 24 (0.8) 

Miscellaneous substances 
(lotions, prescription 
medications from source 
other than physician, 
unlabelled medications) 5 (0.4) 4 (0.2) 9 (0.3) 

Nutritional supplements 8 (0.6) 16 (1.0) 24 (0.8) 
Totals: 1264 1578 2842 

*Two subjects were currently taking an undeterminable number of prescription medications that 
were not labelled and they were unable to identify. 
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Table 4.5 Distribution of substance use among rural and urban elderly recorded during in-
home medication reviews. 

Substances Total 
N=319 

Rural 
N=158 

Urban 
N=161 

Fisher's exact 
p-value 

n(%) n (%) n (%) 

Prescribed substances* 
mean (standard deviation) 
median 
range 

Categorized values: 

<3 
4 to 6 
7 to 9 
> 10 

6.2 (3.6) 
6 
1-19 

80 (25.1) 
119(37.3) 
67 (21.0) 
53 (16.6) 

5.8 (3.4) 
5 
1-16 

42 (26.8) 
61 (38.9) 
34(21.7) 
20 (12.7) 

6.5 (3.7) 
6 
1-19 

38 (23.5) 
58 (35.8) 
33 (20.4) 
33 (20.4) 

0.336 

Prescribed regimen complexity 
0to4 
5 to 9 
10 to 15 
> 16 

69 (21.6) 
119(37.3) 
76 (23.8) 
55 (17.2) 

40 (25.5) 
62 (39.5) 
31 (19.8) 
24 (15.3) 

29 (17.9) 
57 (35.2) 
45 (27.8) 
31 (19.1) 

0.335 

Over the counter medications 
0 
1 to 2 

>3 

118(37.0) 
147(46.1) 
54 (16.9) 

67 (42.7) 
71 (45.2) 
19(12.1) 

51 (31.5) 
76 (46.9) 
35(21.6) 

0.029 

Alternative medications 
>1 141 (44.2) 67 (42.7) 74 (45.7) 0.652 

Antidepressant use in last 

7 days* 64 (20.1) 27(17.2) 37 (23.0) 0.211 

'"Two subjects with unknown number of prescription medications were assigned the median value of 
prescribed medications, and thus N=161 urban and 157 rural for antidepressant use. 
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Table 4.6 Distribution of factors related to medication management among rural and urban 
home care clients. 

Factors Related to 
Medication Management 

Total 
N=319 

Rural 
N=157 

Urban 
N=162 

Fisher's exact 
p-value 

n(%) n(%) n(%) 

Nonadherent 134(42.0) 66 (42.0) 68 (42.0) 1.00 

Use of Dosett/Blisterpak/ 
Calendar 184 (57.7) 91 (58.0) 93 (57.4) 1.00 

Others assist with medication 
administration 181 (56.7) 95 (60.5) 86 (53.1) 0.214 

Medications have NOT been 
reviewed by a physician in 
last 180 days 120 (37.6) 72 (45.9) 48 (29.6) 0.004 

Find it difficult to obtain 
prescription medications 19 (6.0) 5 (3.2) 14 (8.6) 0.057 



4.2.2 Bivariate Associations: Factors Associated with Nonadherence 

i) Sociodemographics 

Unadjusted odds ratios (ORs) and 95% confidence intervals (95% CIs) for 

bivariate associations between sociodemographic variables (including place of residence) 

and adherence status are presented in Table 4.7. The only demographic variable 

associated with nonadherence was residence in seniors' lodge, which presented as a 

preventive factor (unadjusted OR=0.46; 95% CI=0.26, 0.80), relative to subjects living 

with others in a private home (Table 4.7). 

ii) Health Status Indicators 

Several health status indicators were found to be associated with nonadherence 

(Table 4.8). Vision problems, recent episodes of conditions or experiencing disease 

symptoms, poor self-rated health status, depression and history of smoking were all 

indicative of nonadherence, while cognitive impairment exhibited a preventive effect. 

The aforementioned associations were all statistically significant at the p < 0.05 level. 

Nonadherent subjects were also more likely to have hearing problems, although this 

association did not reach statistical significance. 

Hi) Service Utilization 

The only service utilization variable to achieve statistical significance was number 

of physicians consulted in the past year (Table 4.9). Subjects who consulted with 5 or 

more physicians exhibited an increased risk of nonadherence (unadjusted OR=2.19; 95% 

CI=1.03, 4.67), as compared to those who consulted with only one physician (this group 

included one subject who had not seen any physician during the previous year). Subjects 

who received <2 hours of nursing care in the previous week, utilized >2 pharmacies and 



those who consulted with 2-4 physicians in the past year also exhibited a higher (although 

nonsignificant) risk for nonadherence. 

iv) Substance Use 

Bivariate associations between substance use nonadherence are presented in Table 

4.10. Use of 10 or more prescription medications and high regimen complexity score 

(>16), two covariates that were inevitably highly correlated, were both associated with an 

increased risk of nonadherence. A slightly higher risk for nonadherence was observed for 

regimen complexity (OR=2.45; 95% CI= 1.16, 5.17), as compared to that for simple 

number of prescription medications (OR=2.13; 95% CT=1.03, 4.37). Further, comparing 

point estimates, only regimen complexity exhibited the expected trend for increasing risk 

of nonadherence. 

v) Factors Related to Medication Management 

Having assistance with medication administration exhibited a preventive effect 

for risk of nonadherence (OR=0.50; 95% CI=0.32, 0.80). A similar, though 

nonsignificant, effect was observed for 'use of an assistive devices' (OR=0.64; 95% 

CI=0.41,1.02). Not surprisingly, subjects who reported difficulties obtaining their 

precription medications were more likely to be nonadherent (OR=2.42; 95% 0=0.95, 

6.15). This association was not statistically significant, though undoubtedly due to the 

limited number of observations. Only negligible variations were observed for all other 

covariates related to type of substance and management of the medication regimen. 

These results are presented in Table 4.11. 
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Table 4.7 Unadjusted odds ratios (OR) and 95% confidence intervals (95% CI) for 
risk of nonadherence associated with selected sociodemographic characteristics 
among home care clients (n=319). 

Characteristic Nonadherent 
N=134 

n ( % ) 

Unadjusted OR 
(95% CI) 

Age (years) 
65 to 74 (ref) 
75 to 84 
85+ 

22 (41.5) 
55 (42.6) 
57 (41.6) 

1.00 
1.05 (0.55, 2.01) 
1.00(0.53, 1.91) 

Marital Status 
Not married 
Married 

99 (43.8) 
35 (37.6) 0.77 (0.47, 1.27) 

Sex 
Male 
Female 

27 (40.3) 
107 (42.5) 1.09(0.63, 1.89) 

Education 
<High School (ref) 
High School/Trade School 
College/Univerisity 

72 (40.0) 
34 (45.3) 
28 (45.2) 

1.00 
1.27(0.73,2.18) 
1.26 (0.70, 2.26) 

Living arrangements 
Private home with others (ref) 
Alone in private home 
Lodge 

53 (47.3) 
47 (52.5) 
34 (29.1) 

1.00 
1.22(0.70,2.13) 
0.46 (0.26,0.80)* 

Distance from physician or pharmacy 
<10 miles 
>10 miles 

115(41.8) 
19 (43.2) 1.06(0.56, 2.01) 

Place of residence 
Urban 
Rural 

68 (42.0) 
66 (42.0) 1.00(0.64, 1.57) 

p < 0.01 
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Table 4.8 Unadjusted odds ratios (OR) and 95% confidence intervals (95% CI) for 
risk of nonadherence associated with selected health status indicators among home 
care clients (n=319). 

Health Status 
Indicator 

Nonadherent 
N=134 

n(%) 

Unadjusted OR 
(95% CI) 

Physical Health 
Hearing impairment: 

No 
Yes 

Vision problems: 
No 
Yes 

Functional Disability: 
ADL score <2 
ADL score >2 

Any conditions/disease symptoms in last 3 days: 
No 
Yes 

Number of comorbid conditions: 
<3 

>3 

Poor self-rated health status: 
No 
Yes 

Mental Health 
Cognitive impairment: 

CPS score <2 
CPS score >2 

Depression: 
DRS score <3 
DRS score >3 

History of smoking:** 
No 
Yes 

56 (37.6) 
78 (45.9) 

80 (37.6) 
54 (50.9) 

119(42.1) 
15 (41.7) 

21 (30.0) 
113 (45.4) 

33 (38.8) 
101 (43.2) 

105 (39.0) 
29 (58.0) 

111 (45.3) 
23 (31.1) 

104(39.1) 
30 (56.6) 

59 (36.0) 
74 (48.7) 

1.41 (0.90, 2.21) 

1.73 (1.07,2.78)* 

0.98 (0.49, 1.99) 

1.94(1.09,3.44)* 

1.20(0.72, 1.99) 

2.16(1.16,4.01)* 

0.54(0.31,0.95)' 

2.03(1.11,3.71)' 

1.69(1.07,2.66)* 

* p < 0.05 
** N=153 rural subjects; data inadvertently omitted by nurse(s). 
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Table 4.9 Unadjusted odds ratios (OR) and 95% confidence intervals (95% CI) for 
risk of nonadherence associated with selected service utilization variables among 
home care clients (n=319). 

Service Nonadherent Unadjusted OR 
Utilization N=134 (95% CI) 

•(%) 
Informal care hours (in past 7 days): 

<10 hours 90 (42.3) 
>10 hours informal care 44 (41.5) 0.97(0.60,1.56) 

Formal care hours 
<2 hours 99 (45.0) 
>2 hours nursing care 35 (35.4) 0.67 (0.41, 1.09) 

One or more hospitalization, emergency visit, 
or unscheduled visit for emergent care (in last 90 days): 

No 88 (42.1) 
Yes 46 (41.8) 0.99(0.62,1.58) 

Number of pharmacies used (in past year):** 
< 2 107 (40.5) 
>2 27 (50.0) 1.47(0.81,2.65) 

Number of physicians seen (in past year):** 
>l(ref) 29 (33.3) 1.00 
2 to 4 82 (43.9) 1.56(0.91,2.67) 
>5 23 (52.3) 2.19(1.03,4.67)* 

* p < 0.05 
** N=161 urban, as one person reported "don't know". 
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Table 4.10 Unadjusted odds ratios (OR) and 95% confidence intervals (95% CI) for 
risk of nonadherence associated with substance use among home care clients 

(n=319). 

Substances Nonadherent 
N=134 

n(%) 

Unadjusted OR 
(95% CI) 

Prescribed substances* 
<3 
4 to 6 
7 to 9 
> 10 

29 (36.3) 
51 (42.9) 
25 (37.3) 
29 (54.7) 

1.00 
1.32 (0.73,2.37) 
1.05(0.53,2.06) 
2.13(1.03.4.37)* 

Prescribed regimen complexity 
0to4 
5 to 9 
10 to 15 
> 16 

25 (36.2) 
45 (37.8) 
32 (42.1) 
32 (58.2) 

1.00 
1.07(0.58, 1.98) 
1.28 (0.65,2.51) 
2.45(1.16, 5.17)* 

Over the counter medications 
0 
1 to 2 

>3 

49 (41.5) 
59 (40.1) 
26 (48.2) 

1.00 
0.94(0.58, 1.55) 
1.31 (0.68, 2.81) 

Alternative medications 
0 
>1 

71 (39.9) 
63 (44.7) 1.23(0.78, 1.91) 

Antidepressant use in last 
7 days:** 

No 

Yes 
104 (40.9) 
30 (46.7) 1.27 (0.73,2.21) 

* p<0.05 
** Two subjects with unknown number of prescription medications were assigned the median value 
of prescribed medications for each group; as types of medication are also unknown for these 
subjects, N=161 urban and N=156 rural subjects for antidepressant drug use. 
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Table 4.11 Unadjusted odds ratios (OR) and 95% confidence intervals (95% CI) for 
risk of nonadherence associated with factors related to medication management 
among home care clients (n=319). 

Factors Related to Nonadherent Unadjusted OR 

Medication Management N=134 (95% CI) 

n(%) 

Use of Dosett/Blisterpak/ 
Calendar: 

No 65 (48.2) 
Yes 69(37.5) 0.64(0.41,1.02) 

Others assist with medication 
Administration: 

No 71 (51.5) 
Yes 63 (34.8) 0.50(0.32,0.80)* 

Medication review in the last 180 days: 
No 49 (40.8) 
Yes 85 (42.7) 0.93 (0.58, 1.47) 

Find it difficult to obtain 
prescription medications: 

No 121 (41.7) 
Yes 12 (57.1) 2.42(0.95,6.15) 

* p<0.01 



4.3 Correlated Variables and Stratified Analysis 

i) Place of Residence as an Effect Modifier 

Initially, stratified analysis was employed to determine if correlates of 

nonadherence varied by place of residence. The primary factors of interest that were 

anticipated to possibly impart differential effects on nonadherence were service 

utilization variables; informal and nursing care hours, pharmacy and physician use and 

accessibility. These results are summarized in Table 4.12. Comparing point estimates for 

stratum-specific odds ratios, the direction of effect upon adherence was similar for all but 

three variables; distance to primary care physician and/or pharmacy, informal care hours 

and 'having had a medication review done by a physician in the last 180 days'. However, 

for all of these variables there was considerable overlap of confidence intervals, and no 

evidence of a significant effect on nonadherence was observed (i.e. confidence intervals 

included unity in all cases). Based on differences in point estimates and the extent of 

overlap of confidence intervals, variations for all other stratum-specific odds ratios were 

not judged to be substantial. 

ii) Correlated Variables 

Although both regimen complexity and number of medications were associated 

with nonadherence in the bivariate analysis, regimen complexity was considered a more 

appropriate parameter as this index included not only the number of medications, but the 

dosage frequency as well which has been shown to be associated with poor adherence 

(Section 2.4, Table 2.3B). Further, increasing regimen complexity scores exhibited a 

slightly stronger association with nonadherence and a more pronounced trend for 
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increasing risk of nonadherence with increasing regimen complexity, as compared to 

simple number of prescribed drugs. 

'Use of assistive devices' and 'hours of nursing care per week', which were both 

differentially distributed in the bivariate analysis and plausibly associated with 

nonadherence, were both found to be highly correlated with 'having assistance with 

medication adrninistration'. The majority of subjects who received more than 2 hours of 

nursing care per week or reported use of an assistive device also reported having 

assistance with medication administration (80 and 74%, respectively). Hence, due to 

these strong correlations and the relatively weak associations between nonadherence and 

'use of assistive devices' and 'hours of nursing care' observed in the bivariate analysis, 

these two covariates were not included in the multivariate analysis. 

Number of pharmacies exhibited a very weak association with nonadherence, but 

was examined further as previous studies indicate that this variable may influence 

nonadherence. This variable was highly correlated with two other covariates, number of 

physicians and living arrangements, both of which demonstrated much stronger 

associations with nonadherence. Subjects who utilized 2 or more pharmacies in the past 

year were most likely to have seen 2 to 4 physicians in the past year (74%), and live 

alone (47%, compared to only 24% of lodge residents and 30% of those living with 

others in a private home). Considering these associations, and as no evidence of a 

significant association between number of pharmacies and nonadherence was observed in 

the bivariate analysis, this variable was not included in subsequent analysis. 

Not surprisingly, 'number of physicians seen in the previous year' and regimen 

complexity were also found to be correlated. Of those having consulted with >5 

physicians in the past year, approximately 14% had complexity scores between 0 and 4, 
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23% had complexity scores between 5 and 9, while over 60% had regimen complexity 

scores >9. Although there is more evidence suggesting that regimen complexity is a 

determinant of poor adherence, both of these variables have previously been associated 

with nonadherence (Table 2.3b), and hence were examined in multivariate analysis. 

Three variables that have previously been identified as determinants of 

nonadherence; depression, recent disease symptoms/conditions and poor self-rated health 

status, all exhibited strong associations with nonadherence, but were also highly inter-

correlated. The majority of subjects who exhibited depression (47/53; 88.7%) or reported 

poor self-rated health status (45/50; 90%) reported recent disease symptoms or conditions 

as well. Further, approximately 40% of subjects with depression also reported poor self-

rated health status, compared to only 10% of those not exhibiting depression. Referring to 

the literature (Table 2.4c), previous reports from studies that have examined poor self-

rated health status as a determinant of nonadherence tend to be inconsistent, relative to 

studies examining depression. Hence, depression was chosen as the more appropriate 

variable for subsequent analysis. 

Associations between recent symptoms, depression, and nonadherence were 

examined in stratified tables (Table 4.13). The stratum-specific point estimates for the 

effect of depression (Table 4.13a) are in the expected direction (i.e. congruent with the 

crude estimate), although the point estimates for the effect of recent symptoms (Table 

4.13b) are suggestive of effect modification. However, in either case it is difficult to 

discern the presence of effect modification or confounding due to the limited number of 

observations for those with depression, but no symptoms. Given that elucidating the 

interrelationship between depression, recent symptoms and nonadherence was 



problematic, and as the potential association between symptoms and nonadherence has 

seldom been explored, both of these variables were included in the multivariate analysis. 

Cognitive status and 'having assistance with medication administration were also 

found to be highly correlated; only 9/74 (12.2%) subjects exhibiting cognitive 

impairment did not have assistance with medication administration. Stratified tables were 

examined to determine the independent effects of these two variables (Table 4.14). The 

stratified odds ratios are strongly suggestive that 'assistance with medication 

administration' modifies the effect of cognitive status on nonadherence. Although the 

number of observations is limited for cognitively impaired individuals, it can be seen that 

of the 9 cognitively impaired individuals without assistance with medication 

administration, 7 were nonadherent. Although small cell sizes restrict statistical analysis, 

it appears that those who exhibit cognitive impairment tend to be nonadherent if no 

assistance with medication administration is available. Thus, the subsequent multivariate 

analysis exajnined the potential interaction between these variables. 
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Table 4.12 Stratified analysis for examination of place of residence as an effect modifier of 
determinants of nonadherence. 

Independent 
Variable 

Rural (n=157) 
Nonadherent Adherent 

Urban(n=162) 
Nonadherent Adherent 

a) Distance to primary 
care physician and/or pharmacy: 
< 10 miles 
> 10 miles 

OR=1.19; 95% CI=0.55, 2.59 

51 (41.1) 73 (58.9) 
15 (45.4) 18(54.6) 

OR=0.78; 95% CI=0.23, 2.78 

64 (42.4) 87 (57.6) 
4 (36.4) 7 (63.6) 

b) Informal care hours in last 7 days: 

< 10 
> 10 

OR=1.22; 95% CI=0.63, 2.34 

39 (40.2) 58 (59.8) 
27 (45.0) 33 (55.0) 

OR=0.75; 95% CI=0.37, 1.51 

51 (44.0) 65 (56.0) 
17(63.0) 29(37.0) 

c) Nursing care hours in last 
7 days: 
<2 
>2 

OR=0.56; 95% CI=0.25, 1.21 

54 (45.4) 65 (54.6) 
12(31.6) 26(68.4) 

OR=0.75; 95% CI=0.39, 1.45 

45 (44.6) 56 (55.4) 
23 (37.7) 38 (62.3) 

d) Pharmacies used in the past year: 

1 

>2 

OR=1.45; 95% CI=0.56, 3.72 

56(40.9) 81 (59.1) 
20 (50.0) 20 (50.0) 

OR=1.49; 95% CI=0.69, 3.20 

51 (40.2) 76(59.8) 
17(50.0) 17 50.0) 

e) Number of physicians seen in 
past year: 
< 1 
> 5 

OR=1.97; 95% CI=0.85, 4.58 

10(28.6) 25(71.4) 
45 (44.1) 57(55.9) 

OR=1.34; 95% CI=0.66, 2.73 

19(36.5) 33 (63.4) 
37(43.5) 48 (56.5) 

f) Assistance with medication 

administration: 
No 
Yes 

OR=0.65; 95% CI=0.34, 1.25 

30(48.4) 32(51.6) 
36(37.9) 59(62.1) 

OR=0.39; 95% CI=0.20, 0.76 

41 (54.0) 35 (46.0) 
27(31.4) 59(68.6) 

g) Medication review done by 
a physician in the last 180 days: 
Yes 
No 

OR=1.08; 95% CI=0.57, 2.04 

35 (41.2) 50 (58.8) 
31 (43.1) 41 (56.9) 

OR=0.77; 95% CI=0.38, 1.54 

50(43.9) 64(56.1) 
18(37.5) 30(62.5) 

h) Difficulty obtaining prescription 
medication: 
No 
Yes 

OR=5.64; 95% CI=0.82, -

61 (41.5) 86(58.5) 
4 (80.0) 1 (20.0) 

OR=1.88; 95% CI=0.65, 5.49 

60(41.4) 85(58.6) 
8 (57.1) 6 (42.9) 
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Table 4.13 Associations between depression, experiencing recent disease symptoms and 
adherence status. 

Nonadherent Adherent Totals % Nonadherent 

a) Depression stratified by recent 
Symptoms 
(Crude OR=2.03; 95% CI=1.12,3.67) 

No recent symptoms 
Depression (DRS>3) 4 
No depression (DRS < 3) 17 
OR=5.52 (95% CI=0.93,33.0) 

Recent symptoms 
Depression (DRS > 3) 26 
No depression (DRS < 3) 87 
OR=1.64 (95% CI=0.87,3.08) 

b) Recent symptoms stratified 
by depression 
(Crude OR=1.94; 95% CI=1.10,3.41) 

No depression (DRS < 3) 
Recent symptoms 
No recent symptoms 
OR=2.09 (95% CI=1.13,3.87) 

Depression (DRS > 3) 
Recent symptoms 26 21 47 55.3 
No recent symptoms 4 2 6 66.7 
OR=0.62 (95% CI=0,3.24) 

2 
47 

6 
64 

66.7 
36.2 

21 
115 

47 
202 

55.3 
43.1 

87 
17 

115 
47 

202 
64 

43.1 
26.6 
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Table 4.14 Associations between cognitive status, having others assist with medication 
administration and nonadherence. 

a) Cognitive status versus adherence, stratified by assistance with medication administration 
(Crude OR=0.55; 95% CI=0.31, 0.94) 

Nonadherent Adherent Totals % Nonadherent 
No assistance with medication administration 
Cognitively impaired (CPS > 2) 7 2 9 77.8 
Not cognitively impaired (CPS < 2) 64 65 129 49.6 
OR=3.51 (95% CI=0.66,18.9) 

Assistance with medication administration 
Cognitively impaired (CPS >2) 
Not cognitively impaired (CPS < 2) 
OR=0.48 (95% CI=0.25, 0.94) 

16 
47 

49 
69 

65 
116 

24.6 
40.5 

b) Assistance with medication administration and adherence status, stratified by cognitive status 
(Crude OR=0.65; 95% CI=0.41,1.01) 

Cognitively impaired 
Have assistance 
No assisistance 
OR=0.09 (95% CI=0, 0.53) 

16 
7 

49 

2 
65 
9 

24.6 
77.8 

Not cognitively impaired 
Have assistance 
No assistance 
OR=0.67 (95% CI=0.38,1.17) 

47 
64 

69 
65 

116 
129 

40.5 
49.6 
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4.4 Multivariate Analysis 

4.4.1 Covariates Included in Multivariate Analysis 

Based on the previous analysis of correlations between variables and stratified 

tables, the following variables were selected for further examination in multivariate 

regression models; depression, recent disease symptoms or conditions, number of 

physicians seen in the past year, prescribed regimen complexity, cognitive impairment 

and 'having others assist with medication administration'. Other variables for which 

strong bivariate associations were observed (p < 0.05) were also included in the 

multivariate analysis; living arrangements (with others in private home, alone in private 

home, in seniors' lodge), vision problems and smoking status (never versus ever). As 

well, an interaction term between cognitive status and 'having assistance with 

medication administration' was introduced to the model. 

While none of the demographic variables were found to be associated with 

nonadherence in the bivariate analysis, and there is little evidence that demographic 

variables are predictive of nonadherence, age, sex and education were included in the 

preliminary logistic regression models as a precautionary measure to explore potential 

effect modification by these variables. Although the previous bivariate and stratified 

analysis did not demonstrate any evidence of an association between place of residence 

and nonadherence, inclusion in the multivariate analysis was considered to be warranted 

as place of residence was the primary independent factor of interest. 
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4.4.2 Rural/Urban Residence and Nonadherence 

With rural residence defined as the 'exposure' and nonadherent status as a 'case', 

the crude unadjusted odds ratio (OR= 1.00; 95% CI = 0.64,1.56) indicated no association 

between place of residence and adherence status. Backwards stepwise logistic regression 

was then utilized to determine if any other covariates included in the regression model 

influenced this observation. Place of residence was maintained in the regression model 

until all other covariates remaining exhibited a statistically significant association with 

nonadherence (p < 0.05). After adjusting for other covariates, place of residence was not 

found to be associated with nonadherence (adjusted OR = 1.24; 95% CI = 0.75, 2.06), nor 

to influence the effects of any associations between other covariates and nonadherence. 

4.4.3 Predictors of Nonadherence 

As expected, none of the demographic variables (age, sex, and education) were 

found to influence associations between other covariates and nonadherence, or to be 

predictive of nonadherence. The LRS was >0.30 upon removal of each of the 

aforementioned demographic variables. After adjusting for all other covariates, 'number 

of physicians' did not achieve statistical significance (LRS=0.23; p=0.11 for consultation 

with >5 physicians versus <1 during the past year). 

The interaction term between cognitive status and 'assistance with medication 

administration' was found to be statistically significant. Assistance with medication 

administration presented as a preventive factor for individuals who were cognitively 

impaired, but was not a significant factor associated with nonadherence for individuals 

who were not cognitively impaired. Conversely, if others assist with medication 

administration, cognitive impairment appears to have a preventive effect, but for those 
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without assistance administering medications, cognitive impairment may present an 

increased risk for nonadherence. 

'Recent symptoms' approached, but did not achieve statistical significance 

(OR=1.74; 95% 0=0.92, 3.26), in the multivariate analysis. As expected, upon removal 

of depression from the model, 'recent symptoms' did achieve statistical significance. On 

the other hand, with both variables in the model, depression did maintain statistical 

significance (OR=2.36; 95% 0=1.20,4.67). Nonetheless, both variables were plausibly 

associated with nonadherence, and as the high correlation made statistical inferences 

from the regression model somewhat erroneous with both variables in the model, 

presentation of alternative regression models utilizing each of these variables was deemed 

appropriate. Similar results were observed for both models, with the exception that 

history of smoking achieved statistical significance with depression in the model, but not 

with 'recent symptoms'. 

Statistically significant associations with adherence status were observed for three 

other variables. Consistent with bivariate associations, vision problems and high regimen 

complexity (>16 ) were found to be predictive of nonadherence, while residence in a 

seniors' lodge was associated as a preventive factor. 

The resulting adjusted odds ratios for predictors of nonadherence for the two 

alternative models are summarized in Table 4.15. 
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Table 4.15 Unadjusted and adjusted odds ratios (OR) and 95% confidence intervals (CI) for 
significant predictors of nonadherence in rural and urban home care clients 
(N=319). 

Variable Associated 
with Nonadherence 

Unadjusted OR 
(95% CI) 

Adjusted OR 
(95%CI) 

Model A 
(symptoms) 

Adjusted OR 
(95%CI) 

Model B 
(depression) 

Recent disease symptoms 1.94(1.09,3.44) 1.91 (1.03,3.54) — 

Depression 2.03 (1.11,3.71) — 2.54(1.29, 4.99) 

Vision Problems 1.73(1.07, 2.78) 1.96(1.17,3.26) 1.78(1.06,3.00) 

Regimen complexity (>16) 2.45(1.16,5.17) 2.35 (1.06, 5.22) 2.50(1.13,5.54) 

Lodge residence 0.46 (0.26, 0.80) 0.41 (0.23,0.74) 0.46 (0.26, 0.83) 

history of smoking (nonsignificant) 1.69(1.07,2.66) (LRS=0.08)* 1.65(1.01,2.70) 

Interaction: 
Cognitively impaired 
(have assistance with 
medication administration ) 0.48 (0.25, 0.94) 0.43 (0.21,0.91) 

Cognitively impaired (no assistance 
with medication administration) — 3.51 (0.66, 18.9) 3.51 (0.67, 18.5) 

Conversely: 
Assistance with medication 
administration (not cognitively impaired) 0.67 (0.38, 1.17) 0.60(0.34, 1.07) 

Assistance with medication 
administration (cognitively impaired) — 0.09 (0, 0.53) 0.07 (0.01, 0.43) 

* OR=1.58; 95% CI=0.95,2.54 
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5.0 DISCUSSION 

5.1 Estimates of Nonadherence in Rural and Urban Elderly 

Identical rates of nonadherence with prescribed drug regimens were observed for 

rural and urban elderly (42.0%). Unfortunately, comparison of these results to those from 

many previous studies is difficult due to variations in the measures of adherence 

employed and study populations. In particular, comparison to studies previously 

conducted in rural areas is problematic (Section 2.2) due to the atypical operational 

definitions employed (McLane et al., 1995) and presentation of results (Blenkiron, 1996). 

Nonetheless, it is interesting to note that this estimate is similar to that reported by two 

previous studies, one of which also studied a home care population, even though these 

studies both used categorized pill count data (with a cut-off of 80%) to classify subjects' 

adherence status (Botelho and Dudrak, 1992; Okuno et al., 1999). 

5.2 Rural versus Urban Residence and Adherence with Medications 

As with other sociodemographic variables (Section 2.4, Table 2.3a), place of 

residence was not found to influence medication-taking behaviour. However, based on 

results of previous studies, it was anticipated that factors such as accessibility to health 

care services (e.g. physicians, pharmacies, formal care support), would differentially 

influence adherence status in the two populations. Although variations in service 

utilization were observed, the majority of these factors did not influence adherence in 

either population. While urban residents were more likely to report having used more 

than one pharmacy in the previous year (21.1% versus 12.7%, urban and rural subjects, 

respectively), all but 5 subjects in this study population reported use of only one or two 

pharmacies. Thus, failure to detect any effect on adherence may have been due to lack of 
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variation among the total population with respect to regular use of pharmacies. Further, 

two of the three previous studies that found increasing number of pharmacies to be 

associated with nonadherence utilized prescription claims data, and thus were able to 

achieve large sample sizes (Monane et al., 1994, Monane et al., 1997). Therefore, it is 

possible that the predictive effect of increasing number of pharmacies for nonadherence 

is not substantial. 

Due to the limited access to physician services in rural areas it was expected that 

rural subjects would report using fewer physicians, as compared to urban subjects. The 

contrary was observed, with rural subjects being more likely to report having seen 2 to 4 

physicians in the past year (65.0% versus 52.8%). Possibly, physicians working together 

in busy rural practices are more likely to share the patient work load than would be urban 

physicians, hence this unexpected finding. In the present study an association was 

observed between number of physicians and adherence in the bivariate analysis (Table 

4.9), but this association was not significant in the multivariate analysis. These findings 

are consistent with previous work. Only bivariate analysis was conducted in the two 

previous studies that reported a positive correlation between increasing number of 

prescribing physicians and nonadherence conducted (Cargill et al. 1992; Raffoul et al., 

1981), while the study that did examine this association further in multivariate analysis 

(Monane et al., 1994) reported findings congruent with those presented in this report. 

As anticipated, hours of formal and informal support also varied between the 

study populations: urban subjects received more formal care hours, while rural subjects 

were more likely to report higher hours of informal care. However, neither of these 

factors was significantly associated with medication adherence. 
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An expected trend was the finding that rural subjects were less likely to report 

having had a medication review conducted by a physician in the last 180 days (29.6% 

versus 45.9%; Table 4.6), but as with increasing number of physicians, this factor had no 

effect on adherence. As well, rural residents were less likely to report hospitalization, 

emergency visits or unscheduled visits for emergent care in the last 90 days (29.7% 

versus 38.9%; Table 4.3). When these three factors were stratified, similar patterns were 

observed, with urban residents being more likely to have utilized these services in all 

cases. However, again, service utilization was not associated with adherence. 

Other factors examined as differential effectors of adherence in rural and urban 

populations were those related to direct accessibility to services, such as travel distance to 

primary care physician and pharmacy. As expected, rural residents were much more 

likely to report having to travel more than 10 miles to these services (Table 4.2), but this 

factor did not influence adherence with medication regimens. 

Subjects were also asked if they experienced any difficulties obtaining their 

prescription medication. It was anticipated that rural subjects would report more 

difficulties due to further travel distance and limited availablity of services (i.e. 

physicians and pharmacies). Overall, relatively few subjects (19/319; 6.0%) reported any 

difficulties obtaining their prescriptions, and surprisingly, the majority of these were 

urban (14/19). Possibly this finding may be explained by the observation that rural 

subjects exhibited a greater tendency to rely on informal support services. 

Variation in prescribing habits and substance use between rural and urban 

populations were also considered as factors that could potentially have a differential 

effect on adherence status in the two populations. Overall substance use was very 

similar for the two populations (Table 4.4), although some variations appeared for 
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categorized data. Urban subjects were more likely to be using 10 or more prescription 

drugs (thus tended to have higher regimen complexity scores) and also exhibited a higher 

rate of OTC use (for those using >3 OTC medications; Table 4.5), but these variations 

did not differentially affect adherence between the two study populations. Thus, it may 

be that the population variation with respect to prescription drug use was not large 

enough to differentially influence adherence. 

Lack of population variation for predictors and rates of nonadherence may in part 

be attributed to the inherent nature of this phenomenon. As Cooper et al. demonstrated, 

the majority of nonadherence is intentional, thus factors that lead to unintentional 

nonadherence (access to services) may be of little consequence. Further, the majority of 

subjects who are unintentionally nonadherent report 'forgetting' as the cause (Cooper et 

al., 1982), a factor that is unlikely to exhibit geographical population variation. Research 

conducted from a social science perspective suggests that adherence with medication 

regimens, or any other health related advice, is largely dependent upon individual beliefs 

(Johnson et al., 1999; Kimball, 1980), thus it may be that adherence will vary for 

populations with different cultural and ethical beliefs, but such differences would not 

likely be observed in the two populations examined in this study. 

5.3 Determinants of Nonadherence in Elderly Home Care Clients 

Residence in Seniors' Lodges 

This study identified several factors that may influence adherence with drug 

regimens in elderly home care clients. Residents in seniors' lodges exhibited a lower risk 

for nonadherence compared to those living in private homes with others (adjusted 

OR=0.41, 95%CI=0.23, 0.74). This effect is likely a result of assistance with medication 
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management in lodge residences. The majority of seniors' lodges within the jurisdictions 

of the two health authorities from which the study populations were selected have 

implemented medication assistance programs. These programs generally involve weekly 

pharmacy dispensing and delivery of blisterpaks or prefilled Dosetts, and often 

administration of medications by lodge staff. Better adherence with medication 

regimens has previously been shown to be associated with residence in nursing homes 

(Gurwitz et al., 1993; Monane et al., 1994), and thus these seniors' lodges may be similar 

to nursing homes with respect to management of medication regimens. The trend 

towards provision of more care seniors' lodges is not surprising, considering the 

promotion of community based care in Canada in recent years (National Forum on 

Health, 1997). Community-based care undoubtedly allows elderly persons with greater 

levels of functional disability the opportunity to remain in their own residences longer, 

thus resulting in a greater level of health care needs among those who are referred to 

lodges. 

Regimen Complexity 

Consistent with previous research, high regimen complexity was associated with 

increased risk of nonadherence (adjusted OR=2.35, 95% 0=1.06, 5.22). Poor adherence 

with complex medication regimens may be a result of unintentional nonadherence, 

possibly when several medications with variant schedules are involved. However, the 

majority of the population in this study who did have complex drug regimens (scores 

>16) used assistive devices (> 78%) to organize their medications, with negligible effect 

on adherence. Considering that medication adherence was not improved by use of 

assistive devices, it may be patients modify complex regimens as a means of mediating 
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excess prescription drug use (Hemminki and Heikkila, 1997). Limiting the number of 

different medications a patient is taking may improve adherence, as well as decrease the 

risk of adverse effects due to drug interactions and side effects of medications. As over 

16% of subjects reported modifying regimens or discontinuing medications due to side 

effects, a comprehensive medication review may be particularly salient to determine if it 

is possible to reduce the number of drugs being taken, or alternatively if medication 

changes are warranted. Although reducing the number of doses of a given medication is 

likely to improve adherence (Section 2.4, Table 2.3a), this approach may not always be 

appropriate. For example, depending on the half-life of a drug, therapeutic coverage may 

be better for a drug administered 3 or 4 times daily with an adherence rate of 60% than 

for the same drug administered once daily with an adherence rate of 85%. Thus, 

adherence may be improved without concomitant effects on therapeutic efficacy, or even 

detrimental effects on drug efficacy if adherence is not improved substantially (Levy, 

1993). 

Impaired Vision 

Only one of 6 previous studies identified inability to read labels on medication 

containers, a factor associated with visual acuity, as being predictive of nonadherence 

(Murray et al., 1986). The current study findings also indicate that impaired vision may 

increase risk of nonadherence (OR=T .96, 95%CI=1.17, 3.26). Murray et al. assessed 

visual acuity in a manner similar to that utilized in the present study, which possibly 

attributed to congruent results. Murray et al. assessed subjects' ability to read labels on 

medication containers, while the current study assessed ability to read regular newsprint 

(MDS-HC, Section D, 1, coded as 1 or greater), which is comparable to the size of font 
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on medication labels. Two other studies that assessed ability to read medication labels 

had limited sample sizes, and reported that the majority of the study populations were 

able to read labels, which also possibly contributed to the absence of an association 

between visual impairment and nonadherence (Darnell et al., 1986; Knight et al., 1991). 

Two other studies conducted tests of visual acuity using eyesight charts, and found no 

association between nonadherence and vision (Botelho and Dudrak, 1992; Nikolaus et al., 

1996). Interestingly, one of these studies reported that the results of visual acuity tests 

did not correspond well with ability to read medication labels (Botelho and Dudrak, 

1992). Botelho and Dudrak also reported that of the 3 subjects who were unable to read 

labels, none were nonadherent with their medication regimens. Cargill also failed to 

detect any association between nonadherence and vision, but did not describe methods 

used to assess visual 'deficits' (Cargill, 1992). 

Depression and Recent Disease Symptoms/Conditions 

The literature strongly suggests that patients who perceive that they are 

experiencing side effects from their medications tend to be nonadherent (Section 2.4, 

Table 2.4). Consequently, it was postulated that disease symptoms or conditions may be, 

in actuality or perceived as, side effects from medications, and subsequently lead to 

nonadherence. Previously, this factor has largely been ignored as a potential predictor of 

nonadherence. Only two previous studies reported exarnining associations between 

recent symptoms/conditions and nonadherence. In one study, symptoms were limited to 

gastrointestinal disorders (nausea, vomiting and diarrhoea), and no association with 

nonadherence was observed. However, Caplan et al. found that the presence of'somatic 



119 

symptoms' was inversely correlated with adherence, at each of three time assessments in 

a longitudinal study (Caplan et al., 1980). 

Previous research has generally focused on factors such as depression and poor 

perceived health status (Table 2.3c) as potential predictors of nonadherence, variables 

that were both strongly associated with recent symptoms/conditions. As the majority 

previous literature (5/7 studies) indicates that 'poor self-rated health status' is not a 

determinant of nonadherence, and due to the high correlation between this variable, 

depression and recent symptoms, this variable was excluded from the multivariate 

analysis. Regarding depression, findings from previous studies tend to be more 

consistent (Table 2.3c). Of the 6 studies that examined depression as a determinant of 

adherence, 3 reported that depression might adversely affect adherence. 

In the current study, limited numbers upon stratification rendered interpretation of 

the associations between depression, recent symptoms and nonadherence problematic 

(Section 4.3). Nonetheless, both depression and recent symptoms were both plausibly 

associated with nonadherence, and previous research provided some evidence of that both 

of these variables may be associated with nonadherence (Caplan et al. 1979, Carney et 

al., 1995; Coons et al., 1994; Spiers and Kutzik, 1995). In particular, Caplan et al. 

presented similar findings regarding the complex association between nonadherence, 

depression, and recent somatic symptoms (Caplan et al., 1979). Hence, two alternative 

regression models have been presented. Both of these variables exhibited a similar 

adverse effect on adherence (Table 4.15), although the adjusted odds ratio for depression 

(OR=2.54; 95% CI=1.29,4.99) was slightly higher than that for 'recent symptoms' 

(OR=1.91; 95% CI=1.03, 3.54). 
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Due to the cross-sectional nature of this study, and lacking previous research to 

substantiate these findings, caution is warranted in the interpretation of the observed 

associations between recent symptoms/conditions, depression and nonadherence. With 

the current data it is difficult to elucidate the occurrence of events. Does experiencing 

disease symptoms or conditions lead to nonadherence, or are the symptoms/conditions a 

result of nonadherence? Indeed, both of these scenarios are plausible. Additionally, the 

scale used to assess depression in this study has not been used extensively, and 

demonstrated a specificity of only 0.69 when compared with a psychiatric diagnosis 

(Section 2.9). Hence, possible misclassification due to a considerable false positive rate 

(i.e. depression has been overestimated) is also a concern that limits interpretation of 

these findings. The current analysis employed data from a longitudinal study, thus 

follow-up data will be examined to further explore these associations. 

Cognitive Status and Assistance with Medication Administration 

Cognitive status and having others assist with medication adherence exhibited an 

interactive effect on medication adherence. Subjects who were cognitively impaired and 

had assistance with medication administration were at decreased risk for nonadherence 

(OR=0.48, 95%CI = 0.25, 0.94), compared to subjects who were not cognitively 

impaired. For subjects who were cognitively impaired and did not have assistance with 

medication regimen, the association between cognitive impairment and adherence status 

was nonsignificant (OR=3.51, 95% 0=0.66, 18.9). However, only 9/74 individuals who 

exhibited cognitive impairment were without assistance to administer their medications 

(hence the wide confidence interval), and of these 9, 7 were nonadherent (Table 4.13). 



If the interaction is described alternatively in terms of whether or not subjects had 

assistance with medication administration, it was found that assistance with medication 

administration did not have any statistically significant effect on adherence status for 

subjects not cognitively impaired (OR=0.67, 95%CI=0.38, 1.17). Conversely, assistance 

with medication administration is an effective means to improve adherence for subject 

who are cognitively impaired (OR=0.09, 95% CI=0, 0.53). 

The inconsistent findings reported in previous studies (Tables 2.3bB and 2.3c) are 

possibly in part due to this complex interrelationship, and the observation that the 

majority of cognitively impaired individuals are likely to have assistance with medication 

administration (thus limiting numbers of cognitively impaired without assistance for 

statistical inferences). Nikolaus et al. did report that cognitive impairment had an adverse 

effect on adherence, but selected only subjects who were responsible for their own 

medication administration, therefore would not have detected the interaction observed in 

this study (Nikolaus et al., 1996). An inverse correlation between increasing mental 

status (MMSE scores) and adherence was reported by Isaac et al., but this study had a 

very limited sample size (n=20) and excluded subjects with history of dementia or other 

cognitive deficits, thus inferences from these results are tenuous at best. Several studies 

also reported finding no association between cognitive status and adherence. Besides 

variations in study design and analytic techniques, these findings may be attributed to 

limited numbers (Botelho and Dudrak, 1992; Norell, 1985; Wong et al., 1987) and 

selection of study subjects from a population likely to have fewer cognitively impaired 

individuals (Raffoul et al., 1981). Further, these studies did not determine if subjects 

were receiving assistance with medication administration. 
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These results indicate that the majority of cognitively impaired subjects in this 

study population are receiving assistance with medication administration and thus not at 

risk for nonadherence, while those few without assistance may be at high risk for 

nonadherence. Of particular interest is the finding of an apparent preventive effect of 

cognitive impairment for those with assistance with medication administration, compared 

to those not cognitively impaired. This finding is not surprising as it would be expected 

that cognitively impaired individuals would be more likely to be complacent with others 

wishes than those not cognitively impaired. The concern that stems from this conjecture 

is that cognitively impaired individuals may be at increased risk for adverse effects of 

drugs if symptoms resulting from side effects or drug toxicity go undetected by 

caregivers. Hence, it may be prudent that physicians and other responsible professionals 

(pharmacists, nurses) ensure that caregivers of cognitively impaired individuals be 

informed not only of proper adrninistration of the medications, but also of potential 

symptoms that may be related to adverse medication effects. 

A potential source of bias pertaining to this finding should be discussed. Often, 

data were collected from the study subjects as well as caregivers. If cognitively impaired 

individuals were unaware of nonadherence and caregivers were less likely to report 

nonadherence, given their responsibility for the well-being of another, the preventive 

effect of 'assistance with medication adrninistration' for cognitively impaired individuals 

may be overestimated. This concern was discussed with study nurses, who felt that the 

majority of study subjects and caregivers were straightforward with their responses, and 

that this was not an issue. As well, the majority of cognitively impaired subjects (all but 

7) exhibited only mild cognitive impairment (scores of 2 or 3), thus the credibility of 

responses from these individuals should not be disregarded. 
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History of Smoking 

History of smoking and alcohol use were initially examined as it was anticipated 

that these variables may be a surrogate measure of health related behavior and beliefs, 

and hence potential determinants of nonadherence. Alcohol use was not associated with 

nonadherence, although very few subjects in this study population reported regular use of 

alcohol (>weekly), and statistical inferences were limited (data not shown). However, 

those with a history of smoking exhibited a higher risk for nonadherence in both 

regression models, although the association did not achieve statistical significance for the 

model including 'recent symptoms' rather than depression. Conversely, two previous 

investigators did not report any significant association between these variables and 

medication adherence (Eisen et al., 1990; McElnay et al., 1997). The previous studies, 

both of which appear to be methodologically sound, did not provide details as to how 

smoking status was assessed or classified, hence it is difficult to speculate upon 

discrepency with the results of this study. Examination of follow-up data may serve to 

clarify these findings. 

Nonsignificant Variables 

Consistent with findings from other studies, age, sex and education were not 

found to be associated with adherence status. As previously discussed (Section 5.1), nor 

were travel distance to primary care physician or pharmacy, any service utilization 

variables, difficulty acquiring prescription medications, recent physician medication 

review or hearing problems, found to be associated with nonadherence. 

One of the previous studies conducted in a rural area found comorbidity and 

functional disability (ADL status) to be predictive of nonadherence (McLane et al., 



1995), thus these variables were included in the analysis. The results reported herein are 

in agreement with the majority of previous studies (6/7) that increasing comorbidity is not 

predictive of nonadherence. Only one other study examined functional disability as a 

predictor of nonadherence, and also found no association (Table 2.3c). 

Hearing impairment was considered as a potential predictor of nonadherence as it 

was considered plausible that such a communication barrier could adversely affect 

adherence. Although hearing impaired individuals did exhibit a greater (although 

nonsignificant) tendency to be nonadherent, it appears that factors such as the ability to 

read medication labels (i.e. visual acuity) may play a more important role in the 

medication-taking process. 

Antidepressant use was examined as a possible confounder of the relationship 

between depression and adherence, as these drugs are often associated with unpleasant 

side effects (Rang et al., 1995), which could plausibly lead to nonadherence. As expected, 

the rate of antidepressant use was much higher in depressed subjects (33% versus 18% 

for those not exhibiting depression on the DRS). However, no significant associations 

were found between adherence and antidepressant use. 

Other nonsignificant variables included in the analysis were the tendency to self-

medicate (using OTC or alternative medications) and use of assistive devices, although 

neither of these variables had previously been identified as determinants of 

nonadherence. It was postulated that those with a tendency to self-medicate might be 

more likely to be nonadherent. However, this was not found to be the case. Regarding use 

of assistive devices; as intentional nonadherence was reported by approximately 70% of 

the nonadherent cases in this study, the ineffectiveness of devices designed to assist with 

organization of medications is not surprising. 
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5.4 Study Limitations 

5.3.1 Study Design 

Several aspects of the population selected for this study limit the generalizability 

of these results. The study population included subjects who were receiving in-home 

health care services, many of whom lived in seniors' lodges (approximately 37%), an 

environment more similar to an institutional settings (long term care) than residence in a 

private home. Thus, the results observed herein may not be applicable to the general 

community dwelling elderly, who may be expected to exhibit better health and hence 

decreased dependence on medications. Although service utilization was not found to 

influence adherence in these study populations, it may be that these variables are 

important determinants in populations with different cultural backgrounds and ethical 

beliefs. For example, populations that tend to be averse to bistitutiorialization of elderly 

persons may have a higher rate of nonadherence. As well, it may be that service 

availability and delivery to home care clients in the two health regions examined in this 

study were more similar, rather than dissimilar. Indeed, this may be the case considering 

that residence in a lodge exhibited a similar effect on adherence for both populations. 

Thus, comparison of more diverse regions may have yielded different results. 

5.3.2 Nonresponse 

Unfortunately, very limited information was available for nonparticipants. 

However, for data that were available, no disparities were observed between study 

participants and nonparticipants. Nonparticipants from the CRHA (all urban) were more 

likely to be male, but this difference was not statistically significant. Age and gender 

were available for only 31/59 nonparticipants (rural and urban) from the CHA, and 



distributions for these variables were similar to the responding population (p>.50 for both 

age-sex comparisons). Further, it is unlikely that any bias would be attributable to 

differential age/sex distributions (given that these distributions were dissimilar), as the 

majority of previous studies indicate that these variables do not influence adherence 

(Table 2.3a). 

As with any drug adherence study, the main concern is that the nonparticipants 

may include a higher proportion of nonadherent persons. It is possible that those excluded 

from the study due to adverse health outcomes (e.g. hospitalization, institutionalization, 

mortality, etc.) may have exhibited a high proportion of nonadherent persons, or that 

nonadherent subjects were more likely to refuse to participate in a study such as this (e.g. 

perhaps due to perceived social preference for adherent behaviour). However, 

considering the high response rate of those contacted (92% and 84% for urban and rural 

subjects, respectively), and the proportion of morbidity attributable to nonadherence 

(approximatelylO%), it is not likely that these effects would have any considerable effect 

on study results. 

5.3.3 Measurement Issues 

Several measures of adherence were employed in this study, all of which were 

fraught with limitations (Section 3.5.1). Use of the MDS-HC item Q4 was precluded for 

several reasons. Most importantly, as indicated previously (Section 3.5.1.1) lack of 

variability in responses to this item limited the usefulness of this data. Initially, subjects 

exhibiting good adherence (>80%) were to be compared with poor adherers (<80%). Due 

to the low frequency of observations in the latter category (12/319), it was considered 

inappropriate to base classification on subjective judgment based primarily on distinction 



between 100% and 80 to 9 9 % adherence. For example second hand subjective 

differentiation (i.e. interviewer assessment) of adherence rates of between 100 and 95% 

would be expected to result in substantial error. Further, inconsistencies in coding, which 

occurred despite a comprehensive 2-day trairiing session on utilization of this assessment 

tool, deemed use of this measure inappropriate. Hence, the composite assessment of 

adherence status (Section 3.5.1.5) did not include this measure. 

The pill count was initially incorporated into the study as an objective measure 

with which to compare the two subjective measures (MDS-HC item Q4 and Morisky 

scale). As well, the pill count data was intended to provide a continuous measure of 

adherence by drug, hence allowing determination of potential clinical relevance of 

nonadherent behaviour (Section 2.2.2). Due to the concerns regarding validity of the pill 

count data, this facet of nonadherence was not examined. Previous researchers have 

speculated on the limitations of using pill count data (Grymonpre et al., 1998), but to 

date, there is a paucity of literature detailing the extent of these problems. Results 

obtained in this study indicate that impromptu pill counts are not a suitable means for 

assessment of medication adherence (Section 3.5.1.2). Due to various individual 

medication taking habits (Table 3.1), and variations in length of time since prescriptions 

have been filled, data may be invalid or comparisons between subjects inappropriate. As 

well, the pill count was time consuming, and hence costly, while providing only limited 

useful data. Further, study nurses reported that many subjects were not comfortable with 

the impromptu manner in which the pill count was conducted, although the majority 

consented to the procedure. Thus, the privacy of individuals should be considered by 

researchers conducting such an imposition. It is suggested that future studies of this 

nature simply ask subjects to estimate the number of tablets missed for a given time 



period (e.g. previous week), as an alternative approach to acquire data on adherence with 

specific drugs. Although subjective, recent research indicates that this approach may 

yield data similar to that from other more objective measures, such as prescription claims 

data (Grymonpre et al., 1998). It should also be mentioned that prescription claims data 

have been requisitioned for the longitudinal study from which data for the current 

analyses were obtained, but were not available for inclusion in this report. 

The Morisky scale, which was shown to exhibit acceptable psychometric 

properties (internal consistency > 0.61) in previous studies (Brooks et al., 1994; Morisky 

et al., 1986), was found to be unreliable as a measure of adherence in the current study. 

Possibly, the highly skewed distribution of the data obtained in this study contributed to 

low internal consistency. However, there is concern regarding the construct validity of 

this scale. Occasional contradictory responses in the open-ended question regarding 

reasons for nonadherence indicate that the questions lack clarity (Section 3.4.1.3), and it 

is apparent that nonadherent behaviour may often be undetected by the scale as subjects 

frequently reported reasons for nonadherence not included in the scale items (Table 3.6). 

As well, study nurses reported that some subjects considered the question regarding 

'carelessness' (Morisky item #2) to be inappropriate. Indeed, upon preliininary 

examination of follow-up data (not included in this analysis) it was found that one subject 

refused to answer this question, stating it was "a terrible question to ask a senior..." 

regarding their use of medications. The term 'careless' also appears somewhat 

ambiguous, and may not necessarily be associated with adherence. For example, leaving 

medication within reach of a child may be considered a 'careless' behaviour, but will not 

necessarily lead to nonadherence. It was also noted that items 3 and 4 on the scale are 

limited in that only discontinuation of medications is determined (i.e. ...do you ever stop 



taking your medications?). Many subjects reported modifying dosages (in the open-ended 

question), rather than completely stopping medications. 

Not surprisingly, a detailed comparison of the three aforementioned measures 

indicated poor agreement in all cases. Differences in agreement between measures were 

likely in part attributable to the relative subjectivity of the different measures. The pill 

count provided a relatively objective assessment; the Morisky scale a subjective 

assessment from the study subjects, and the MDS-HC included an extra subjective level 

by incorporating the nurses' judgments. As well, the timeline for pill count assessments 

varied (Section 3.5.1.2), the Morisky scale does not include a definitive time frame, while 

the MDS-HC item Q4 was based on medication taking in the previous 7 days. Disparities 

between adherence measures have been well documented, hence the suggestion of 

previous authors that several measures be used in a composite manner to achieve 

appropriate classification (Inui et al., 1981; Maenpaa et al., 1987). 

It should also be mentioned that lack of a specific time frame may have resulted in 

nondifferential missclassification of subjects, depending upon the subjective time frame 

over which each person assessed their adherence. Nonetheless, the use of responses to an 

open-ended question regarding reasons for nonadherence, as well two measures of 

adherence to evaluate adherence status was considered to provide a reasonably accurate 

assessment of each subjects' overall medication-taking habits. Further, had a limited time 

frame been employed, it is possible that biases due to missclassification may have been 

more of a concern, given the dynamic nature of nonadherence. 

As a result of the limitations of the measures employed, only a binary outcome 

variable was available for analysis. Some previous authors consider this a limitation, as 

adherence is not likely to be dichotomous, but is rather a continuum, and the impact on 
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therapeutic efficacy is likely to depend on the extent of nonadherence. Unfortunately, 

due to the questionable validity of much of the pill count data, a continuous measure was 

not available for this analysis. Nonetheless, considering that the primary objectives of 

this study were to examine population variation in the extent and correlates of 

nonadherence, the use of a binary outcome may be justified. As well, both the available 

pill count and Morisky scale data were highly skewed, thus providing further 

rationalization for use of a dichotomous outcome. Additionally, none of the measures 

employed provided information regarding prescriptions that may have never been filled. 

Although subjects often reported if medications had been discontinued, either on the 

Morisky or the open-ended question, it may be that the rate of nonadherence was 

underestimated due to lack of information regarding unfilled prescriptions. 

Derivation of the composite measure, may also present limitations. Primarily, the 

composite measure was not derived using similar data for all subjects. Two response 

versions of the Morisky scale were initially incorporated to assess the feasibility of the 

revised response version, thus this measure was not intended as a means by which to 

make comparisons for the total study population. As well, pill count data were 

unavailable or limited for many subjects. Nonetheless, similar numbers of subjects were 

classified as nonadherent by the classification procedure for each response version of the 

scale (Figure 3.2), indicating the method used to be reliable. As well, the plausible 

associations with nonadherence reported above, many of which have been substantiated 

in previous studies, are indicative of the validity of the assessment procedure. Further, as 

the available pill count data contributed little to the classification process (only 11 

subjects were classified based on pill count data), any underestimation of nonadherence 



as a result of missing pill count data is likely to be insignificant, and hence have little 

effect on results. 

A final limitation regarding measurement should be addressed. It was noted that 

some subjects indicated that a physician had provided them with verbal instructions that 

differed from those on the medication bottles. Although it would be expected that 

subjects would consider this factor in their self-reported assessment of adherence, as this 

question was not asked in a systematic manner, classification of adherence status based 

on pill count data may have resulted in an overestimate of nonadhence in this study. 

However, as adherence status was classified based on pill count data for only 11 subjects, 

this limitation is not expected to have had a substantial influence on results. 

5.3.4 Other Potential Determinants of Adherence 

Physician characteristics (e.g. general practitioner versus specialist), and 

relationships between physicians and patients have frequently been identified as 

determinants of adherence with medication regimens (Table 2.3b). These are important 

factors for which data were not available. As the primary goal of the longitudinal study 

was assessment of long-term health outcomes associated with nonadherence, the 

necessary extensive assessment of health status and adherence measures dictated that 

inclusion of further instruments for accurately assessing variables such physician-patient 

rapport (Thom et al., 1999) may have resulted in excessive burden to study subjects. 

Further, it was anticipated that the MDS-HC item Q3 (recent physician review of 

medication regimens) would serve as a proxy for these factors. As well, subjects did have 

the opportunity to express related problems in two open-ended questions (Appendix E: 

Supplemental questions 3 and 7; difficulty obtaining medications and reasons for 



nonadherence). However, recent physician review of medications was not found to be 

associated with nonadherence, and only 2 subjects implied (in the open-ended responses) 

that dissatisfaction with physicians and/or pharmacies influenced their adherence. 

Hence, it may be that subjects were hesitant to express dissatisfaction with health care 

providers without direct questioning. 

As well, the appropriateness of the drug regimens was not assessed in the current 

report. This factor may have particular relevance if nonadherent subjects are modifying 

medication regimens as a means of mediating inappropriate prescribing, as has been 

suggested previously (Hemminki and Heikkila, 1975). Future research incorporating 

assessment of this variable may be particular prudent, considering the generally negative 

connotations associated with medication nonadherence. 

5.5 Strengths 

5.4.1 Sample Selection 

Study subjects were selected from stratified random samples, thus mininiizing 

potential biases due to self-selection of subjects. The excellent response rates for both 

rural and urban subjects (92 and 84%, respectively) also render it unlikely that biases 

were introduced due to variations in selection of subjects. It should be mentioned that 

selection of subjects from the excess random samples was not conducted in a random 

manner, but this was considered a necessary compromise between feasibility and cost 

issues. As study nurses were required to travel over a wide geographical area, it was 

necessary to select several subjects in a given region for assessment, prior to proceeding 

with further recruitment of subjects. Nonetheless, study nurses did ensure that subjects 
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were recruited from all areas of the health regions, thus selection of subjects was not 

limited to central locations. 

5.4.2 Composite Assessment of Adherence 

Despite the limitations of the three adherence measures (Section 5.3.2) employed 

in this study, derivation of a composite measure of adherence status utilizing two 

measures (pill count and Morisky scale items), as well as the responses to the open-ended 

question, was deemed an appropriate classification procedure. The classification 

procedure was primarily based on the subjects' self-reported medication taking 

behaviour, which has been found to be a simple, straightforward approach that provides 

reasonably accurate data regarding a subjects' adherence status. Previous studies indicate 

that subjects who report nonadherent behaviour are generally in fact nonadherent, but that 

more objective measures may be required to detect nonadherent subjects who report 

adherent behaviour (Section 2.2.3, Self-reported Medication Adherence). Following this 

assumption, data were carefully reviewed for subjects classified as adherent by self-

report, but nonadherent by pill count. As this review resulted in reclassification of only 

11 subjects, the limited usefulness of the pill count is again substantiated. Additionally, 

this study included subjects' self-reported reasons for nonadherence in the assessment of 

adherence status, an aspect which previous studies have been criticized for overlooking 

(Section 2.5). It should also be mentioned that subjects' responses to the Morisky items 

(#3 and #4) and open-ended question often provided information regarding prescriptions 

that had been discontinued, which would have been undeterminable by other measures. 
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5.6 Policy Implications 

The extent and correlates of medication adherence observed in elderly home care 

clients in this study did not provide any evidence that different interventions to improve 

adherence are warranted for rural and urban populations of elderly. Nonetheless, several 

factors were identified which may have an impact on adherence in both populations. 

Consistent with previous research, limiting the number of different medications and 

simplifying drug regimens (providing drug efficacy is not compromised), are likely to be 

effective approaches to improve drug adherence. Increasing number of prescribing 

physicians, though not found to be a significant predictor of nonadherence, was 

associated with a more complex drug regimen. Thus, physicians should ensure that a 

detailed medication history is available prior to former prescribing, particularly in cases 

where several physicians are involved in a patient's care. Related to this point is the 

concern that medication reviews may often be overlooked; a large proportion of the 

elderly in this study reported that no single physician had reviewed their overall 

medication regimen in the last 180 days (46% and 30%, rural and urban, respectively). 

These findings also indicate that a cost-effective approach to improving adherence 

may be to target high-risk groups, such as persons with vision problems and cognitively 

impaired individuals without others available to assist with medication administration, as 

well as those exhibiting signs of depression. In light of the apparent compliant nature 

exhibited by cognitively impaired individuals with respect to taking medications 

administered by others, health care providers should ensure that caregivers of cognitively 

impaired persons be made aware of potential side effects and symptoms of drug toxicity, 

which may go unreported by those with cognitive deficits. As well, it may be prudent to 

review the drug regimens of persons who report recent disease symptoms or conditions, 



to examine if exacerbation of disease may be a result of drug nonadherence, or due to 

adverse drug effects. 

5.7 Future Research 

Several aspects of medication nonadherence not explored in this study may be 

appropriate areas in which to focus future research. Future research utilizing more 

detailed information regarding patterns of nonadherence (Section 2.1.3; intentional, 

unintentional, sporadic omission of doses, 'pauses' in medication taking) and the extent 

of nonadherence with particular drugs or drug classes, may shed light on the clinical 

relevance of deviations from prescribed regimens (Anonymous, 1979; O'Hanrahan and 

O'Malley, 1981) and determine if interventions are warranted. Collection of information 

regarding prescriptions that patients have never filled may provide information on 

another aspect of nonadherence seldom explored. Collection of information regarding 

physicians' verbal instructions (which may differ from those on labels of pill bottles) is 

suggested for future studies, particularly those using objective methods to assess 

adherence. As well some findings presented in this report warrant further research, in 

particular, the association between depression, presence of recent disease symptoms and 

adherence. Additionally, the appropriateness of medication regimens should be assessed 

in future studies in order to ascertain if nonadherence is in fact detrimental (Smith and 

Stead, 1974). 
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A P P E N D I X A: D I C H O T O M O U S V E R S I O N O F M O R I S K Y S C A L E 

T r i i n k i n g o f the medications P R E S C R I B E D to y o u by your d o c t o r s ) , please 

answer the f o l l o w i n g questions. 

1. D o y o u ever forget to take your medications? Y e s N o 

2. Are you careless at times about taking your 

medications? Y e s N o 

3. When you feel better, do you sometimes stop 

taki n g your medications? Y e s N o 

4. Sometimes if you feel worse when you take 

your medications, do y o u stop tak i n g them? Y e s N o 
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A P P E N D I X B: FIVE-POINT R E S P O N S E V E R S I O N OF M O R I S K Y S C A L E 

T h i n k i n g o f the medications P R E S C R I B E D to y o u by your d o c t o r s ) , please 

answer the f o l l o w i n g questions. 

1. D o y o u ever forget to take your 

medications? 

2. Are you careless at times about 

taking your medications? 

3. When you feel better, do you 

sometimes stop tak i n g your 

medications? 

4. Sometimes if you feel worse 

when y o u take your medications, 

do y o u stop t a k i n g them? 

Never Rarely Sometimes Often Always 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

Note: The scale was administered as indicated above. In order to simplify discussion 

and comparisons between the two scale measures, coding for purposes of analysis ranged 

from 0 (never) to 4 (always), rather than 1-5. 
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• Unless otherwise noted, score for last 3 days 

• Examples of exceptions include lADLs/Continence/Services/Treatments where status scored over last 7 days 

SECTION AA. NAME AND IDENTIFICATION NUMBERS 
1. NAME OF 

CLIENT 
1. NAME OF 

CLIENT 
a. (Last/Family Name) b. (First Name) C. (Middle Initial) 

2. CASE 
RECORD 
NO. 

2. CASE 
RECORD 
NO. 3. HEALTH 
CARD 
NUMBER 

a. Health card number 3. HEALTH 
CARD 
NUMBER 

3. HEALTH 
CARD 
NUMBER 

2. REASONS Type of assessment 
FOR 1. Initial assessment 

ASSESS 2. Follow-up assessment 
MENT 3. Routine assessment at fixed intervals 

4. Review within 30-day period pnor to discharge from the program 
S Review at return from nospital 
6. Change in status 
7. Other 

SECTION B. COGNITIVE PATTERNS 

SECTION BB. PERSONAL ITEMS (Complete at Intake Only) 

1. GENDER 

2- BIRTH DATE 

I.Male 2. Female 

Year Month Day 

Aboriginal 
Origin 

MARITAL 
STATUS 
LANGUAGE 

EDUCATION 
{Highest 
Level 

Completed) RESPONSI
BILITY/ 

ADVANCED 
DIRECTIVES 

Client's origin is Inuit, Metis or North American Indian 
O.No I.Yes 

1. Never married 
2. Married 

3. Widowed 
4. Separated 

5. Divorced 
6. Other 

a. Primary Language 
0. English 1. French 2. Other (Specify. 
b. Interpreter Needed 
O.No I.Yes 

1. No schooling 
2.8th grade/less 
3.9-11 grades 
4. High school 

5. Technical or trade school 
6. Some college/university 
7. Diploma/Bachelors degree 
8. Graduate degree (Code tor responsibility/advanced directives) 

O.No I.Yes I 

MEMORY 
RECALL 
ABILITY 

(Code tor recall of what was learned or known) 
0. Memory OK 1. Memory problem 

a. Short-term memory OK — seems/appears to recall after 5 minutes 
b. Procedural memory OK—Can perform all or almost all steps in a 

multitask sequence without cues for initiation 
COGNITIVE 
SKILLS FOR 
DAILY 

DECISION
MAKING 

INDICATORS 
OF DEURIUMI 

a. How well dient made decisions about organizing the day (e.g., when 
to get up or have meals, which clothes to wear or activities to do) 

0. /NDEPENDSvT-^^bsiorisoorisist^ 
1. MCVIFIED INDEPENDENCE—Sorwmcul̂  in new situations | 
only 

2. MINIMALLY IMPAIRED—In specific situations, decisions become I 
poor or unsafe and cues/supervision necessary at those times [ 

3. MODERATELY IMPAIRED—Decisions consistently poor or un-1 
safe, cues/supervision required at all times 

4. SEVERELY IMPAIRED-Never/rat̂ rr̂ Oedshns 
b. Worsening of decision making as compared to status of 90 DAYS 
AGO (or since last assessment if less than 90 days) 
0.No I.Yes 

. Sudden or new onset/change in mental function over LAST 7 DAYS 
(including ability to pay attention, awareness of surroundings, being 
coherent unpredictable variation over course of day) 
0.No I.Yes b. In the LAST 90 DAYS (or since last assessment if less than 90 
days), client has become agitated or disoriented such that his or 
her safety is endangered or client requires protection by others 
0,No I.Yes 

a.Client has a legal guardian/substitute decision-maker 

b. Client has advanced medical directives in place (for example, a do 
not hospitalize order) 

SECTION C. COMMUNICATION/HEARING PATTERNS 

SECTION CC. REFERRAL ITEMS (Complete at Intake Only) 

DATE CASE 
OPENED/ 
REOPENED 

8. 

REASON 
FOR 

REFERRAL GOALS OF 
CARE 

TIME SINCE 
LAST 

HOSPITAL 
STAY 
WHERE 
LIVED AT 
TIME OF 
REFERRAL WHO UVED 
WITH AT 
REFERRAL 

PRIOR NH 
PLACEMENT 

rear Month Day 
1. Post hospital care 
2. Community chronic care 
3. Home placement screen 

4. Eligibility tor home care 
5. Day care 
6. Other (Code for client/family understanding ot goals of care) 

0.No I.Yes 
a. Skilled nursing treatments 
b. Monitoring to avoid clinical 
complications 

c. Rehabilitation 

d. Client/family education 

e. Family respite 

f. Palliative care 

Time since discharge from last in-patient setting (Code tor most 
recent instance in LAST 180 DAYS) 
O.No hospitalization within 180 days 3. Within 15 to 30 days 
1. Within last week 4. More than 30 days ago 
2. Within 8 to 14 days 1. Private home/apt with no home care services 
2. Private home/apt with home care services 
3. Board and care/assisted living/group home 
4. Nursing home 
5. Other 1. Lived alone 
2. Lived with spouse only 
3. Lived with spouse and others) 
4. Lived with child (not spouse) 
5. Lived with others) (not spouse or children) 
6. Lived in group setting with non-relative(s) 

RESIDENTIAL 
HISTORY 

Resided in a nursing home at anytime during 5 YEARS prior to < 
I.Yes opening 
0.No 

Moved to current residence within last two years 
0.No I.Yes 

SECTION A. ASSESSMENT INFORMATION 
1. ASSESSMENT Date of assessment 

ncrtritNCE 
DOTE 

— — 

Year Month Day 

1. HEARING (With hearing appliance it used) 
0. HEARS ADEQUATELY—Normal talk. TV, phone, doorbell 
1. MINIMAL DIFFICULTY—When not in quiet setting 
2. HEARS IN SPECIAL SITUATIONS ONLY—Speaker has to adjust 
tonal quality and speak distinctly 

3. HIGHLY IMPAIRED—Absence of useful hearing 2. MAKING 
SELF 

(Expressing information content—however able) 
0. UNDERSTOOD-expresses ideas wrthout difficulty 
1. USU41LYUM3£RS7tXX>-Ciff^ 
BUT if given time, little or no prompting required 

2. OrTENLWDERSTCCC^iffo^ 
promoting usually required 

3. SOMETIMES UNDERSTOOD—Ability is limited to making concrete 
requests 

A. RARByMEvERUNCERSTOCO 

2. 

UNDERSTOCC 
(Expression) 

(Expressing information content—however able) 
0. UNDERSTOOD-expresses ideas wrthout difficulty 
1. USU41LYUM3£RS7tXX>-Ciff^ 
BUT if given time, little or no prompting required 

2. OrTENLWDERSTCCC^iffo^ 
promoting usually required 

3. SOMETIMES UNDERSTOOD—Ability is limited to making concrete 
requests 

A. RARByMEvERUNCERSTOCO 
3. ABILITY TO 

UNDER
STAND 
OTHERS 

(Comprehen
sion) 

(Understands verbal information—however able) 
0. UND6RSWjDS-Ĉ corrxxBhenscn 
1. USUALLY UNDERSTANDS—Misses some part/intent of message, 
BUT comprehends most conversation with little or no prompting 

2. OFTEN UNDERSTANDS—Misses some part/ritent of message; with 
prompting can often comprehend conversation 

3. SOMETIMES UNDERSTANDS—Responds adequately to simple, di
rect communication 

4. RARELY/NEVERUNDERS1ANDS 
4. COMMUNCA-

TON 
DECLNE 

Worsening in communication (making self understood or understand
ing others) as compared to status of 90 DAYS AGO (or since last 
assessment if less than 90 days) 
0.No I.Yes 

SECTION D. VISION PATTERNS 

1. VISION (Ability to see in adequate light and with glasses it used) 
0. ADEQUATE—Sees fine detail, inducing regular print in newspapers' 
books 

1. IMPAIRED—Sees large print, but not regular print in newspapers/ 
books 

2. MODERATELY IMPAIRED—Limited vision: not able to see newspa
per headlines, but can identify objects 

3. HIGHLY IMPAIRED—Object identification in question, but eyes ap
pear to follow objects 

4. SEVERELY IMPAIRED—Novisonor sees only lipM colors, orshapes; 
eyes do not appear to follow objects 

2. VISUAL 
LIMITATION/ 
DIFFICUL
TIES 

Saw rtalos or rings around lignts, curtains over eyes, or flashes of 
lights 
0.No I.Yes 

3. VISION 
DECLINE 

Worsening of vision as compared to status of 90 DAYS AGO (or since 
last assessment If less than 90 days) 

O.No I.Yes 
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.SECTION E. MOOD AND BEHAVIOR PATTERNS 

INDICATORS 
OF 

DEPRES
SION, 

ANXIETY, 
SAD MOOD 

MOOD 
DECLINE 

(Code for observea inaicators irrespective otthe assumed cause) 

0. Indicator not exhibited in last 3 days 
1. Exhibited 1 -2 of last 3 days 
2. Exhibited on each of last 3 days 
. A FEELING OF SADNESS 
OR BEING DEPRESSED. 
that life is not worth living, 
that nothing matters, that 
he or she is of no use lo 
anyone or would rather be 
dead 

b. PERSISTENT ANGER 
WITH SELF OR OTHI 
e.g., easily annoyed. 
at care received C EXPRESSIONS OFWHA" 
APPEARTO BE UNREAL 
ISTIC FEARS—e.g., fearol 
being abandoned, left alone, 
being with others d. REPETmVE HEALTH 
PLAINTS—e.g., persistei 
seeks medical attention 
obsessive concern with 
functions 

e. REFtTTTTVE ANXIOUS COM-) 
PLAINTS, CONCERNS-̂ .g, 
persistently seeks attention/1 
reassurance regarding sched-1 
ules, meals, laundry, clothing, 
relationship issues 

f. SAD, PAINED, WORRIED FA
CIAL EXPRESSIONS—e.g., [ 
furrowed brows 

g. RECURFIENTCHYINGJEAR-1 
FULNESS 

h. WITHDRAWAL FROM ACTTvT- [ 
TIES OF INTEREST—e.g., no I 
interest in long standing ac
tivities or being with family/1 
friends 

I. REDUCED SOCIAL INTER-1 
ACTION 

BEHAVIORAL 
SYMPTOMS 

CHANGES IN 
BEHAVIOR 
SYMPTOMS 

Mood indicators have become worse as compared to status of 90 
days ago (or since last assessment if less than 90 days) 
O.No I.Yes Instances when client exhibited behavioral symptoms. If EXHIBITED, ease of 

altering the symptom when it occurred. 
0. Did not occur in last 3 days 
1. Occurred, easily altered 
2. Occurred, not easily altered 
a. WANDERING—Moved with no rational purpose, seemingly oblivious 
to needs or safety 

b. VERBALLY ABUSIVE BEHAVIORAL SYMPTOMS—Threatened. 
screamed at cursed at others 

c. PHYSICALLY ABUSIVE BEHAVIORAL SYMPTOMS—Hit shoved, 
scratched, sexually abused others 

d. SOCIALLY INAPPROPRIATE/DISRUPTIVE BEHAVIORAL SYMP
TOMS—Disruptive sounds, noisiness, screaming, self-abusive acts, 
sexual behavior or disrobing in public smears/throws food/teces, 
rummaging, repetitive behavior, rises early and causes disruption 

e. RESISTS CARE—Resisted taking medications/injections, ADL as-1 
sistance, eating, or changes in position 

Behavioral symptoms have become worse or are less well tolerated 
by family as compared to 90 DAYS AGO (or since last assessment if j 
less than 90 days) 
0. No, or no change in behavioral symptoms I.Yes 

SECTION F. SOCIAL FUNCTIONING 
1. INVOLVE

MENT 
a. At ease interacting with others (e.g., likes to spend time with others) 
0. At ease 1. Not at ease 

b. Openly expresses conflict or anger with family/friends 
0.No I.Yes 

2. CHANGE IN 
SOCIAL 

ACTIVITIES 

As compared to 90 DAYS AGO (or smce last assessment it less than 
90 days ago), decline in the client's level of participation in social, 
religious, occupational or other preferred activities. IF THERE WAS A 
DECLINE, client distressed by this fact 
0. No decline 
1. Decline, not distressed 
2. Decline, distressed 

3. ISOLATION a. Length of time diem is alone during the day (morning and afternoon)̂  
0. Never or hardly ever | | 
1. About one hour 
2. Long periods of time—e.g., all morning 
3. All of the time 

b. Client says or indicates that he/she feels lonely 
0.No I.Yes 

SECTION G. INFORMAL SUPPORT SERVICES 

TWO KEY 
INFORMAL 
HELPERS 
Primary (A) 

and 
Secondary 

(B) 

NAME OF PRIMARY AND SECONDARY HELPERS 

a. (Last/Family Name) b.(First) 

c (Last/Family Name) d. (First) 
(A) (B) 
Prim Seen 

e. Lives with client 
O.Yes 1.No 2. No such helper [skip other items in 

the appropnate column) 
f. Relationship to client 
0. Child or child-in-law 2. Other Relative 
1. Spouse 3. Friend/neighbor Areas of help: O.Yes 

g.— Advice or emotional support 
ru— IADL care 
I. —ADLcare 

1.NO 

TWO KEY 
INFORMAL 
HELPERS 

Primary (A) 
and 

Secondary (B) 
(com) 

CAREGIVER 
STATUS 

EXTENT OF 
MFORMAL 
HELP 
(HOURS 
OF CARE, 
ROUNDED) 

-r52-

if needed, willingness (with ability) to increase help: 
0. More than 2 hours 1.1-2 hours per day 2. No 

j. — Emotional support 

k. — IADL care 

I. — ADL care 

(Check all that apply) 
A caregiver is unable to continue in caring activities—e.g., decline in 
the health of the caregiver makes it difficult to continue 
Primary caregiver is not satisfied with support received from family 
and friends (e.g., other children of client) 
Primary caregiver expresses feelings of distress, anger or depression 
NONE OF ABOVE 

For instrumental and personal activities of daily living received over the 
LAST 7 DAYS, indicate extent of help from family, tnends, and 
neighbors HOURS 
a. Sum of time across five weekdays 
b. Sum of time across two weekend days 

SECTION H. PHYSICAL FUNCTIONING: 
• IADL PERFORMANCE IN 7 DAYS 
• ADL PERFORMANCE IN 3 DAYS 

1. IADL SELF PERFORMANCE—Code for functionrig in routine activities around the home or in 
the community during the LAST 7 DAYS, 
(A) IADL SELF PERFORMANCE CODE (Code for dents performance during LAST? DAYS* 

0. INDEPENDENT—Monom 
1. SOME HELP—help some of the time 
2. FUI± HELP—performed, with help all of the time 
3. BY OTHERS—performed by others 
8. ACTWrTY DID NOT OCCUR (B) IADL DIFFICULTY CODE How difficult it is (or would it be) fordism to do 
activity on own 
0. NO DIFFICULTY 
1. SOME DIFFICULTY—e.g., needs some help, is very slow, or fatigues 
2. GREAT DIFFICULTY—e.g., little or no involvement in the activity is 

possible 

(A) (B) 

a. MEAL PREPARATION—How meals are prepared (e.g., planning meals, cooking, 
assembling ingredients, setting out food and utensils) 

b. ORDINARY HOUSE WORK—How ordinary work around the house is performed (e.g., 
doing dishes, dusting, making bed, tidying up, laundry) 

c. MANAGING FINANCE—How bills are paid, checkbook is balanced, household 
expenses are balanced 

d. MANAGING MEDICATIONS—How medications are managed (e.g., remembering to 
take medicines, opening bottles, taking correct drug dosages, giving injections, 
applying ointments) 

e. PHONE USE—How telephone calls are made or received (with assistive devices such 
as large numbers on telephone, amplification as needed) 

f. SHOPPING—How shopping is performed for food and household items (e.g., selecting 
items, managing money) 

g.TRANSPORTATION—How diem travels by vehicle (e.g., gets to places beyond wak
ing distance) 
ADL SELF-PERFORMANCE—The following address the dienTs physical furwaoning in routine 
personal activities of daily life, for example, dressing, eating, etc during the LAST 3 DAYS. 
considering all episodes of these activities. For clients who performed an activity indepen
dently, be sure to determine and record whether others encouraged the activity or were present 
to supervise or oversee the activity [Note—For bathing, code tor most dependent single 
episoaein LAST7DAYS] 
0. INDEPENDENT—No help, setup, or oversight —OR— Help, setup, oversight provided 

only 1 or 2 times (with any task or subtask) 
1. SETUP HELP OWL/—Article or device provided within reach of oSem 3 or more times 
2. SUPERVISION—OverstqhLenrxiuraQemBrt 

3 days—OR— Supervision (1 or more times) plus physical assistance provided only 1 or 
2 times (for a total of 3 or more episodes of help or supervision) 

3. UMttD ASSISTANCE—Cbertlhightyimobjed'm 
maneuvering of limbs or other non-weight bearing assistance 3 or more times —OR— 
ComDinaoon of ncn-weigm beanng help with more heto provided only 1 or 2 times during 
period (for a total of 3 or more episodes of physical help) 

4. EXTENSIVE ASSISTANCE-<XenlperkMr<edpmols^^ 
subtasks), but help of following type(s) were provided 3 or more times: 
—Weight-bearing support —OR— 
— Full performance by another during part (but not all) of last 3 days 

5. MAXIMAL ASSISTANCE—Ghent involved and oompleted less than 50% of subtasks or 
own (indudes 2+ person assist), received weight bearing help or full performance of certair 
subtasks 3 or more times 

6. TOTAL DEPENDENCE—FutperlormarKaoiacti^ 
8. ACT7VTn'D/D/VOrOCCL/fl(regarrJlessdal3ility) MDS-HC Version 2.0 — June 04.1999 MDS-HC -Pg; 
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2. ATX-SELF-PERFORMATK̂ ccnt) 
a. MOBILITY IN BED—Including moving to and from tying position, turning side to side, and 
positioning body while in bed. 

ib. TRANSFER—Including moving to and between surfaces—to/from bed, chair, wheelchair, 
standing position. [Note—Excludes to/from bathAoilef) 

c. LOCOMOTION IN HOME—[Note—If in wheelchair, self-sufficiency once in chair] 
d. LOCOMOTION OUTSIDE OF HOME—(Note—If in wneeichair, self-sufficiency once in 
chair] 

e. DRESSING UPPER BODY—How dient dresses and undresses (street clothes, under
wear) above the waist, indudes prostheses, orthotics, fasteners, pullovers, etc. 

f. DRESSING LOWER BODY—How dient dresses and undresses (street dothes, under
wear) from the waist down, indudes prostheses, orthotics, belts, pants, skirts, shoes, 
and fasteners 

g. EATING—Induding taking in food by any method, induding tube feedings. 
h. TOILET USE—Induding using the toilet room or commode, bedpan, urinal, transferring 
on/off toilet, deaning self after toilet use or incontinent episode, changing pad, managing 
any special devices required (ostomy or catheter), and adjusting dothes. 

I. PERSONAL HYGIENE—Inducing axnbing hair, blushing teeth, shaving, applying makeup, 
washing/drying face and hands (EXCLUDE baths and showers) 

j. BATHING—How client takes full-body bath/shower or sponge bath (EXCLUDE washing of 
back and hair). Indudes how each part of body is bathed: arms, upper and lower legs. 
chest, abdomen, perineal area. Code for most dependent episode in LAST 7 DAYS 

4. 

5. 

ADL DECLINE 

PRIMARY 
MODES OF 
LOCOMO
TION 

STAIR 
CLIMBING 

STAMINA 

FUNCTIONAL 
POTENTIAL 

ADL status has become worse (i.e., now more impaired in self perfor
mance) as compared to status 90 days ago (or since last assessment 
if less than 90 days) 
ONo I.Yes 0. No assistive device 

LCane 
2. WaJker/crutch 

3. Scooter (e.g., Amigo) 
4. Wheelchair 
8. ACTIVITY DID NOT OCCUR 

a. Indoors 
•.Outdoors 

In the last 3 days, how dient went up and down stairs (e.g., single or 
multiple steps, using handrail as needed) 
0. Up and down stairs without help 
1. Up and down stairs with help 
2. Not go up and down stairs a. In a typical week, during the LAST 30 DAYS (or since last assess
ment), code the number of days dient usually went out of the house | 
or building in which dient lives (no matter how short a time period) 
0. Every day 2.1 day a week 
1. 2-6daysaweek 3,Nodays 

b. Hours of physical activities in the last 3 days (e.g., walking, deaning 
house, exercise) 
0. Two or more hours 1. Less than two hours 

Client believes he/she capable of increased functional independence 
(ATJUlADUrnoDility) 
Caregivers believe dient is capable of increased functional indepen
dence (AOL, IADL, mobility) 
Good prospects of recovery from current disease or conditions, im
proved health status expected 
NONEOFABOVE 

SECTION I. CONTINENCE IN LAST 7 DAYS 

BLADDER 
CONTI
NENCE 

BLADDER 
DEVICES 

a.ln LAST 7 DAYS (or since last assessment if less than 7 days) 
control of urinary bladder function (with appliances such as cath
eters or incontinence program employed) [Note—if dribbles, volume 
insufficient to soak through underpants) 

0. CONTINENT—Complete control; DOES NOT USE any type of | 
catheter or other urinary collection device 

1. â vTj/vEA/rvvrwwm 
type of catheter or urinary collecoon device that does not leak 
urine 

2. USUALLY CONTINENT—Incontinent episodes once a week or | 
le__ 

3. OCCASIONALLY INCONTINENT—Incortirwit episodes 2 or more | 
times a week but not daily 

4. FREQUENTLY INCONTINENT—Tends to be irxantinent dairy, but | 
some control present 

5. INCONTINENT—Inadequate control, multiple daily episodes 
8. DID NOTOCCUR—-No unne output from bladder 

b. Worsening of bladder incontinence as compared to status 90 days 
ago (or since last assessment if less than 90 days) 
0.No I.Yes 

(Check all that apply in LAST 7 DAYS—or since last assessment if 
less than 7 days) 
Use of pads or briefs to protect against wetness 

Use of an indwelling unnary catheter 

NONEOFABOVE 

In LAST 7 DAYS (or since last assessment if less than 7 days), control I 
of bowei movement (with appliance or bowel continence program if 
employed) 
0. CONTINENT—Complete control; DOES NOT USE ostomy device I 
1. CONTINENT WITH OSTOMY—Complete control with use of | 
ostomy device that does not leak stool 

2.USUALLY CONTINENT—Bowel incontinent episodes less than I 
weekly 

3. OCCASIONALLY INCONTINENT—Bowel inccntneffl episode once I 
a week 

4. FREQUENTLY INCONTINENT—Bowel incontinent episodes 2-3 
bmes a week 

5. INCONTINENT—Bowel incontinent all (or almost all) of the time 
8.D/D NOT OCCUR—No bowel movement during entire 7 dayl 
assessment period 

SECTION J. DISEASE DIAGNOSES 

Disease/infection that doctor has indicated is present and affects client's status, requires treat
ment, or symptom management Also indude if disease is monitored by a home care professional 
or is the reason far a hospitalization in LAST 90 DAYS (or since last assessment rl less than 90 
days) 
[blank]. Not present 
1. Present—not subject to focused treatment or monitoring by home care professional 
2. Present—monitored or treated by home care professional 
[If no disease in list check Jlac. None of Above] DISEASES HEART/CIRCULATION 

a. Cerebrovascular accident 
(stroke) 

b. Congestive heart failure 
c. Coronary artery disease 
d. Hypertension 
e. Irregularly irregular pulse 
f. Peripheral vascular disease 
NEUROLOGKAL 

g. Alzheimer's 

h. Dementia other than 
Alzheimer's disease 

I. Headtrauma 
j. Hempegia/herniparBSis 
k. Multiple sclerosis 
I. Pariansontsm 
MUSCULOSKELETAL 

m.Arthritis 

a Hip fracture 

a Other fractures (e.g., wrist 
vertebral) 

OTHER 
CURRENT 
OR MORE 
DETAILED 
DIAGNOSES 
ANDICD-9 
CODES 

p. Osteoporosis 
SENSES 
q. Cataract 

r. Glaucoma 
PSYCHWTRIGMOOD 

s. Any psychiatric diagnosis 
NFECnONS 

t. HIV infection 
u. FYieumonia 
v. Tuberculosis 

w. Urinary tract infection (in 
LAST 30 DAYS) 

OTHER DISEASES 
x. Cancer—(in past 5 years) 

not induding skin cancer 
y. Diabetes 
z. Emphysema/COPD/asthma 
aa. Renal Failure 

ah.Th\ TC c disease (hyper or 
hypo) 

: 

ac. NONEOFABOVE 

M M ! 

I I I l»l l 
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SECTION K. HEALTH CONDmONS AND PREVENTIVE HEALTH 
MEASURES 

1. PREVENTIVE 
HEALTH 

(PAST TWO 
YEARS) 

(Check all that apply—in PAST2 YEARS) 
Bfaod pressure measured a 

PREVENTIVE 
HEALTH 

(PAST TWO 
YEARS) 

Received influenza vaccination B> 

PREVENTIVE 
HEALTH 

(PAST TWO 
YEARS) Test for blood in stool or screening endoscopy C. 

IF FEMALE: Received breast examination or marnrnography A 
/vCNEOFASOVFJ 

2. PROBLEM 
CONDITIONS 
PRESENT ON 
2 OR MORE 
DAYS 

(Check all that were present on at least 2otthe last 3 days) PROBLEM 
CONDITIONS 
PRESENT ON 
2 OR MORE 
DAYS 

Diarrhea • Loss of appetite d. 

PROBLEM 
CONDITIONS 
PRESENT ON 
2 OR MORE 
DAYS 

Difficulty urinating or urinating 
3 or more times at night 

Vomiting a. 
Fever c NONEOFABOVE t 

3. PROBLEM 
CCNDTTTCNS 

(Check allpresent atanypointduring last 3 days) 
PHYSICAL HEALTH • Shortness of breath 

a 
Chest pain/pressure at rest or 
on exertion a. 

MENTAL HEALTH 

Delusions i. 
No bowel movement in 3 days 

MENTAL HEALTH 

Delusions i. 
No bowel movement in 3 days b. Hallucinations 9- I 
Dizziness or lightheadedness c NONEOFABOVE 
Edema d. 



7. 

PAIN a. Frequency with which client complains or shows evidence ol pain 
0. No pain (score b-e as 0) 2. Daily • one period 
1. Less than daily 3. Daly - multiple periods 

(e.g.. morning and evening) 
b. Intensity of pain 
0. No pain 2. Moderate 
i. Mild 3. Severe 

4. Times when pain is horrible 
or excruciating 

c. From dienf s point of view, pain intensity disrupts usual activities 
O.No I.Yes 

d. Character of pain 
0. No pain 1. Localized - single site 2. Multiple sites 

e. From dienfs point of view, medications adequately control pain 
0. Yes or no pain 1. Medications do not 2. Pain present 

adequately control pain medication not 
taken FALLS Number ot times fell in LAST 90 DAYS (or since last assessment if 

FREQUENCY less than 90 days) If none, code "0"; if more than 9, code "9" 
DANGER OF 

FALL 

LIFESTYLE 
(Drinking/ 
Smoking) 

HEALTH 
STATUS 

INDICATORS 

OTHER 
STATUS 

INDICATORS 

(Code for danger of falling) 
0.No I.Yes 

a. Unsteady gait 

b. Dlent limits going outdoors due to fear of falling (e.g., stopped 
using bus. goes out only with others) 

{Code for drinking or smoking) 
0.No I.Yes 

a. In the LAST 90 DAYS (or since last assessment if less than 90 days), 
dient felt the need or was told by others to cut down on drinking, or [ 
others were concerned with dienfs drinking 

b. In the LAST 90 DAYS (or snce last assessment if less than 90 days), 
dient had to have a drink first thing in the morning to steady nerves 
(Le., an 'eye opener") or has been in trouble because of drinking 

c Smoked or chewed tobacco daily (Check all that apply) 
Client feels he/she has poor health (when asked) 
Has conditions or diseases that make cognition, ADL, mood, or 
behavior patterns unstable (fluctuations, precarious, or deteriorating) 
Experiencing a flare-up of a recurrent or chronic problem 
Treatments changed in LAST 30 DAYS (or since last assessment if 
less than 30 days) because of a new acute episode or condition 
Prognosis of less than six months to live—e.g., physician has told 
dient or client's family that dient has end-stage disease 
NONE OF ABOVE 
(Check all that apply) 
Fearful of a family memoe-cr jaregrver 
Unusually poor hygiene 
Unexplained injuries, broken bones, or bums 
Neglected, abused, or mistreated 
Physically restrained (e.g., limos restrained, used bed rails, 
constrained to chair when sitting) 
NONE OF ABOVE 

SECTION L NUTRfTION/HYDRATION STATUS 

WEIGHT 

CONSUMP
TION 

(Code for weight /terns) 
0.No I.Yes 

a. Unintended weight toss of 5% or more in the LAST 30 DAYS (or 10% 
or more in the LAST 180 DAYS] 

b. Severe malnutrion (cachexia) 
c. Morbid obesity 
[Coot for consumption) 
0.No I.Yes 

SECTION N. SKIN CONDITION 
154 

4. 

PROBLEMS 

ULCERS 
(Pressure/ 
Stasis) 

Any troubling skin conditions or cnanges in skin condition (e.g., bums, 
bruises, rashes, itchiness, body lice, scabies) 
O.No I.Yes 
Presence of an ulcer anywhere on the body. Ulcers indude anv area of 
persistent skin redness (Stage 1); partial toss of skin layers (Stage 2); 
deep craters in the skin (Stage 3); breaks in skin exposing musde or 
bone (Stage 4). [Code 0 If no ulcer, otherwise record the highest ulcer 
stage (Stage 1-4).] a. Pressure ulcer—any lesion caused by pressure, shear forces, 
resulting in damage of underlying tissues 

b. Stasis ulcer—open lesion caused by poor drculation in the lower 
extremities 

r 

I 

OTHER SKIN 
PROBLEMS 
REQUIRING 
TREATMENT 

HISTORY OF 
RESOLVED 
PRESSURE 
ULCERS WOUND/ 
ULCER 
CARE 

(Check all that apply) 
Bums (second or third 
degree) 
Open lesions other than 
ulcers, rashes, cuts (e.g., 
cancer) 
Skin tears or cuts 

Surgical wound 

Corns, calluses, structural prob
lems, infections, fungi 
NONEOFABOVE 

Client previously had (at any time) or has an ulcer anywhere on the 
body 
0.No I.Yes 
(Check for formal care in LAST 7 DAYS) 
Antibiotics, systemic or topical 

Dressings 

Surgical wound care 

Other wound/ulcer care (e.g., pressure relieving device, nutrition, turn
ing, debridement) 
NONE OF ABOVE 

SECTION O. ENVIRONMENTAL ASSESSMENT 

HOME 
ENVIRON
MENT 

[Check any 
ol following 
that make 
home 
environment 
hazardous or 
uninhabit
able (if none 
apply, check 
NONE OF 
ABOVE; it 
temporarily 
In institution, 
base 
assessment 
on home 
visit)] 

LIVING 
ARRANGE
MENT 

Lighting in evening (induding inadequate or no lighting in living room, 
sleeping room, kitchen, toilet corridors) 
Flooring and carpeting (e.g., holes in floor, electric wires where dient 
walks, scatter rugs) 
Bathroom and toiletroom (e.g.. non-operating toilet leaking pipes, no 
rails though needed, slippery bathtub, outside toilet) 
Kitchen (e.g., dangerous stove, inoperative refrigerator, infestation by 
rats or bugs) 
Heating and cooling (e.g., too hot in summer, too cold in winter, wood 
stove in a horns with, an asthmatic) 
Personal safety (e.g., fear of violence, safety problem in going to 
mailbox or visiting neighbors, heavy traffic in street) 
Access to home (e.g., difficult/ entering/leaving home) 
Access to rooms in house (e.g., unable to cimb stairs) 
NONE OF ABOVE 
a. As compared to 90 DAYS AGO (or since last assessment), dient 
now lives with other persons—e.g., moved in with another person, 
other moved in with dient 
a No I.Yes 

b. Client or primary caregiver feels that dient would be better off in 
another living environment 
O.No 1. Client only 2. Caregiver only 3. Client and caregiver 

a. In at least 2 of the last 3 days, ate one or fewer meals a day 
b. In last 3 days, noticeable decrease in the amount of food dient 
usually eats or fluids usually consumes 

c. Insuffident fluid—did not consume all/almost all fluids during last 
3 days 

d. Enteral tube feeding 
SWALLOWNGl 0. NORMAL—Safe and efficient swallowing of all diet consistencies 

1. REQUIRESDIETMODIFCAVONTOSWALLOW'SOLIDFOODS 
(mechanical diet or able to ingest specific foods only) 

2. REQUIRES MODIFICATION TO SWALLOW SOLID FOODS AND | 
LIQUIDS (puree, thickened liquids) 

3. COMBINED ORAL AND TUBE FEEDING 
4. NOORAL INTAKE (NPQ 

SECTION P. SERVICE UTILIZATION (IN LAST7 DAYS) 

SECTION M. DENTAL STATUS (ORAL HEALTH) 
1. ORAL (Check all that apply) 

STATUS Problem chewing (e.g., poor mastication, immobile jaw, surgical resecProblem chewing (e.g., poor mastication, immobile jaw, surgical resec
tion, decreased sensation/motor control, pain while eating) 
Mouth is 'dry* when eating a meal 

Problem brushing teeth or dentures 

1. FORMAL 
CARE 
(Minutes 
rounded to 
even 10 
minutes) 

Extent of care or care management in LAST 7 DAYS (or since last 
assessment if less than 7 days) involving ^ ^ ^ 

• of 
0%» Hour* Mins 

1. FORMAL 
CARE 
(Minutes 
rounded to 
even 10 
minutes) 

a. Home health aides 
•.Visiting nurses 
c Homemaking services 

d. Meals 
e. Volunteer services 

f. Physical therapy 
g. Occupational therapy 

h. Speech therapy 
I. Day care or day hospital 

|. Social worker in home 

1. FORMAL 
CARE 
(Minutes 
rounded to 
even 10 
minutes) 

a. Home health aides 
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c Homemaking services 

d. Meals 
e. Volunteer services 
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g. Occupational therapy 
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I. Day care or day hospital 

|. Social worker in home 
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f 

SPECIAL 
TREAT
MENTS, 

THERAPIES, 
PROGRAMS 

Speaal treatments, therapies, and programs received or scneduled dunng the 
LAST 7 DAYS (or since last assessment if less than 7 days) and adherence to 
the required schedule. Includes services received in the home or on an 
outpatient basis. 
[Blank], Not applicable 2. Scheduled, partial adherence 
1. Scheduled, full adherence as prescribed 3. Scheduled, not received 
[If no treatments provided, check NONE OF ABOVE P2aa] 

2 

f 

SPECIAL 
TREAT
MENTS, 

THERAPIES, 
PROGRAMS 

RESFPAICRYTREATMBsTTS 
a. Oxygen 

b. Respirator for assistive 
breathing 

c. All other respiratory treat
ments 

OTHER TREATMENTS 
d. Alcohol/drug treatment 
program 

e. Blood transfusion(s) 
f. Chemotherapy 
g. Dialysis 
h. IV infusion - central 
1. IV infusion - peripheral 
J. Medication by injection 
k. Ostomy care 
1. Radiation 
m. Tracheostomy care 
THERAPIES 
n. Exercise therapy 

o. Occupational therapy 
p. Physical therapy 
PFICGRAMS 
q. Day center 
r. Day hospital 
s. Hospice care 
t. Physidan or dinic visit 
a Respite care 

SPECIAL PROCEDURES DONE 
IN HOME 
v. Daily nurse monitoring (e.g., 
EKG, urinary output) 

w. Nurse monitoring less than 
daily 

x. Medical alert bracelet or elec
tronic security alert 

y. Skin treatment 
z. Spedal diet 
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SPECIAL 
TREAT
MENTS, 

THERAPIES, 
PROGRAMS 
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a. Oxygen 

b. Respirator for assistive 
breathing 

c. All other respiratory treat
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OTHER TREATMENTS 
d. Alcohol/drug treatment 
program 

e. Blood transfusion(s) 
f. Chemotherapy 
g. Dialysis 
h. IV infusion - central 
1. IV infusion - peripheral 
J. Medication by injection 
k. Ostomy care 
1. Radiation 
m. Tracheostomy care 
THERAPIES 
n. Exercise therapy 

la, 

1 

3. MANAGE
MENT OF 
EQUIPMENT 
(In Last 3 
Days) 

Management codes: 
0. Not used 
1. Managed on own 
2. Managed on own if laid out or with verbal reminders 
3. Partially performed by others 
4. Fully performed by others 

la, 

1 

3. MANAGE
MENT OF 
EQUIPMENT 
(In Last 3 
Days) 

a. Oxygen 
b.lV 

a Catheter 

la, 

1 

3. MANAGE
MENT OF 
EQUIPMENT 
(In Last 3 
Days) 

a. Oxygen 
b.lV d. Ostomy 

4. VISITS IN 
LAST90 
DAYS 
OR 

SINCE LAST 
ASSESSMENT 

Enter OH none, if more man 9, code "9" 

a. Number of times ADMrTTED TO HOSPITAL with an overnight stay 

b. Number of times VISITED EMERGENCY RCX3Mw«hc<Jtanoverrtght 
stay 

c. EMERGENT CARE—including unscheduled nursing, physician, or 
therapeutic visits to office or home 

s. TREATMENT 
GOALS 

Any treatment goals mat nave been metintrte LAST 90 DAYS (orsince 
last assessment if less than 90 days)? 
0.No I.Yes M i 

6. OVERALL 
CHANGE IN 
CARE NEEDS 

Overall self sufficiency has changed significantly as compared to 1 
status of 90 DAYS AGO (or since last assessment if less than 90 days) 
O.No change 1. Improved—receives 2. Deteriorated— 

fewersupports receives more support 

3 

7. TRADE OFFS Because of limited funds, during the last month, client made trade-offs I 
among purchasing any of the following: prescribed medications, suffi-1 
dent home heat, necessary physidan care, adequate food, home care 
0.No I.Yes 3 

SECTION Q. MEDICATIONS 
1. NUMBER OF 

MEDICA
TIONS 

Record the number of different medicines (prescriptions and over the 
counter), induding eye drccs, laxen regularly or on an occasional basis 
in the LAST 7 DAYS (or since last assessment)!// none, code V, if 
more than 9, code ~9] 

1 

2. RECEIPT OF 
PSYCHO
TROPIC 

MEDICATION 

Psychotropic medications taken in the LAST 7 DAYS (or since last 
assesssment) [Note—Review dienfs medications with the list that 
applies to the following categories] 0. No I.Yes 1 

2. RECEIPT OF 
PSYCHO
TROPIC 

MEDICATION a. Antipsychotic/neuroleptic 

b. Anxiolytic 

c Antidepressant 

d. Hypnotic 

2. RECEIPT OF 
PSYCHO
TROPIC 

MEDICATION a. Antipsychotic/neuroleptic 

b. Anxiolytic 

c Antidepressant 

d. Hypnotic 

3. MEDICAL 
OVERSIGHT 

Physician reviewed dienfs medkaticinsasawrKieinLAST180OAYS 
(or since last assessment) 
0. Discussed with at least one physician (or no medication taken) 
1. No single physician reviewed all medications 4. COMPLI

ANCE/ 
ADHERENCE 

WITH 
MEDICA
TIONS 

Compliant all or most of time with medications prescribed by rjnysidan I 
(both during and between therapy visits) in LAST7DAYS 
0. Always compliant 
1. Compliant 80% of time or more 
2. Compliant less than 80% of time, induding failure to purchase 
prescribed medications 

3. NO MEDICATIONS PRESCRIBED WUk 

| | = When box Wank, must enter number or letter [T~]=When letter in box, check if condition 
applies 

5. USTOFALL 
MEDICATIONS 

List prescnbed and nonprescribed medications taken in LAST 7 DAYS (or since 
last assessment) 
a. Name and Dose—Record the name of the medication and dose ordered. 
b. Form: Code the route of Administration using the following list 
1. By mouth (PO) 5. Subcutaneous (SQ) 9. Enteral tube 
2. Sub lingual (SL) 6. Rectal (R) 10. Other 
3. Intramuscular (IM) 7. Topical 
4. Intravenous (IV) 8. Inhalation 

c. Number taken—Record the amount of medication administered each time 
the medication is given 

d. Fnsq: Code the number of times per day, week, or month the medication is 
administered using the following list 

PRM. As necessary 5D Five times daily 
OK Every hour GOD Every other day 
G2H. Every two hours QW. Once each wk 
Q3H. Every three hours 2W Two times every week 
Q4H. Every four hours 3W Three times every week 
Q6H. Every six hours 4W Four times each week 
CfiH. Every eight hours 5W Five times each week 
CD Once daily 6W Six times each week 
BID Two times daily 1M Once every month 

(indudes every 12 hrs) 2M. Twice every month 
TID Three times daily C. Continuous 
OJD Four times daily O. Other 

5. 

a. Name and Dose b.Form c. Number dFreq. 
Taken 

a. 

b. 

c. 

d. 

e. 

f. 

a. 

h. 

I. 

|. 

k. 

SECTION R. ASSESSMENT INFORMATION 
r.l SIGNATURES OF PERSONS COMPLETING THE ASSESSMENT: 
a. Signature of Assessment Coordinator 

b. Title of Assessment Coordinator 

c. Date Assessment Coordinator 
signed as complete 

| — | |—| | 

Year Month Day 

d. Other Signatures Title Sections Dale 

e. Date 

f. Date 

g- Date 

h. Date 

i. Date 

MDS-HC Version 2.0 — June 04,1999 
/^rv,^ ,r^kt irvtorR AI iQoi 1QQR 1PQ7 1999 

'Country specific 
MnR4-IC-Pa5 
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S E C T I O N Q5. M E D I C A T I O N L I S T 

List all medications (prescribed and nonprescribed) taken in the LAST 7 DAYS. 

1. Medication name and dose ordered. 

2. Route of Administration (RA). Code the route of administration using the following list: 

1 = by mouth (PO) 
2 = sublingual (SL) 
3 = intramuscular (IM) 
4 = intravenous (IV) 

5 = subcutaneous (SQ) 
6 = rectally (RA) 
7 = topical 

8 = inhalation 
9 = enteral tube 
10 = other 

Frequency. Code the number of times per day, week or month that the medication is administered using 
the following list: 

prn = as necessary 
qh = every hour 
q2h = every 2 hours 
q3h = every 3 hours 
q4h = every 4 hours 
q6h = every 6 hours 
q8h = every 8 hours 

qd = once a day 
hs = at bedtime 
bid = two times daily 
tid = three times daily 
qid = four times daily 
5d = five times daily 
qod = every other day 

1/wk = once a week 
2/wk = twice a week 
3/wk = three times a week 
4/wk = four times a week 
5/wk = five times a week 
6/wk = six times a week 

2/mo = twice a month 
1/mo = once a month 
cont = continuous 
o = other 

4. Amount administered (AA). Record the number of tablets, capsules, suppositories, or liquid per dose 
administered to the client. 

5. PRN - record the number of doses (PRN-n). If the frequency code for the medication is PRN, record the 
number of times during the last 7 days that each PRN medication was given. 

6. Date medication was dispensed. Record the date (day/ month/year) the medication was dispensed the 
prescription label. 

7. Date began prescription. Record the date (day/month/year) the client reported she/he started taking the 
current prescription. 

8. Duration. Record the approximate duration of use (e.g. in months or years) of medication as reported by 
the client. 

9. Dispensing pharmacy. Record the name of the dispensing pharmacy as per the prescription label. 

10. Prescribing physician. Record the name of the prescribing physician as per the prescription label. 

11. Amount dispensed. Record the amount of medication dispensed as per the prescription label. 

12. Amount remaining. Record the amount of medication remaining (Pill Count). 



oo 
>/-> 

Section Q5. Medication List Study ID# 

Case Record# 

1. Medication Name and Dose 2. RA 3. Freq 4. AA 5. PRN-n 6. Date disp'd 
(d/m/y) 

7. Date began 
Rx (d/m/y) 
(reported by 

client) 

8. Duration 
(reported by 

client) 

9. Dispensing 
pharmacy 

10. 
Prescribing 
physician 

ll.Amt 
disp'd 

12. Amt 
remain. 
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Study ID# 

Case Record# 

Supplemental Questions 

1. Do you currently use any assistive devices to help you take your medication(s) at the proper times? 

Yes • No • Don't Know / Refusal • 

Ifyes, which of the following do you use? 
Dosett ^ family / friend administers Eomer (describe. 

Ll Blister packs Ll family / friend monitors 

• Calendar • home care staff administers 

• Telephone prompts (specify ) • home care staff monitors 

2. How far do you have to travel in order to get to: 
your primary care physician? Q <10 miles 

• 10 to 20 miles 

• >20 miles 

D don't know / ref 

your primary pharmacist? • <10 miles 

• 10 to 20 miles 

E >20 miles 

• don't know / ref 

nearest emergency room/care? • <10 miles 

r j 10 to 20 miles 

r j >20 miles 

• don't know / ref 

3. Do you find it difficult to get your prescription medications? 

Yes • No • Don't Know / Refusal • 

Ifyes, can you explain why? 

4. How many different physicians have you seen in the past year? _ 

5. How many different pharmacies have you used in the past year?. 

6. There are many other health products such as ointments, vitamins, herbs, minerals or protein drinks which people use 

to prevent illness or to improve or maintain their health. Did you use any of these or other health products in the past 7 

days?: 

Yes • No • Don't Know / Refusal • 

If yes, what is the exact name of the health product that you used in the past 7 days? 

(ask to look at bottle, tube or box, list up to 12 products) 
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Supplemental Questions - continued 

Many people have trouble taking their medications exactly as prescribed by their doctor, thinking back to the last time 

you didn't take your medication(s) as prescribed, can you tell me the reason(s) why? 

(prompts: side effects / feel healthy and don 7 need medications / don't think medication is helping / unclear about 

dosing regimen / etc.) 

Clarification of MDS-HC items 

Section K7. Lifestyle (Drinking / Smoking): 

At the present time, do you smoke (cigarettes / cigars / pipe / chewing tobacco - circle all that apply)! 

Yes • No • Don't Know / Refusal • 

If yes, how much do you smoke? 

D Daily ( # per day) Duration ( years) 

• Occasionally (specify ) Duration ( years) 

If no, have you ever smoked (cigarettes / cigars / pipe / chewing tobacco - circle all that apply)! 

Yes - daily • Yes - occasional • No • Don't Know / Refusal • 

At the present time, do you drink (consume alcohol)? 

Yes • No • Don't Know / Refusal • 

If yes, about how much do you drink? 

E Daily ( drinks per day) 

• Occasionally ( drinks per week) 

• Rarely / Special Occasions (specify ) 



162 

A P P E N D I X F: P R O T O C O L F O R A S S E S S M E N T O F A D H E R E N C E 

USING MDS-HC I T E M Q4 

The following protocol is quoted from the Resident Assessment Instrument for Home 

Care (RAI-HC)® Assessment Manual for Version 2.0 (Morris et al., 1999); page 101. 

MDS-HC ItemQ4: 

Intent: To determine i f client is receiving medications as prescribed by 

physician/nurse practitioner. 

Definition: Compliant with medication means that the client is actually taking 

medication as prescribed. 

Process: Solicit information from the client about their medications. Ask 

general open ended questions first, such as "What medications 

have you taken today?" "What medications did you take 

yesterday?" "What medications will you take tomorrow?" Ask 

the question of the caregiver i f either the client is cognitively 

impaired, or the caregiver administers the medications to the client. 

Cross responses with medication available and known medication 

orders. Does the supply remaining seem appropriate considering 

when the prescription was filled? Did the client and caregiver give 

accurate information about medication administration? 

Remember, this question is not to judge the client's compliance nor 

is it to judge the clinician prescribing the medication. 

Coding: 0. Always compliant 

1. Compliant 80% or more of the time - Over the last 7 

days, 24 hours a day, client deviated from prescribed 

medication regime 2 0 % , or less, of the time. 

2. Compliant less than 8 0 % of the time - Over the last 7 

days, 24 hours a day, client deviated from prescribed 

medication regime more than 2 0 % of the time. 

3. No medications prescribed - Client is not receiving any 

prescribed medication. 
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F A C U L T Y O F M E D I C I N E 

Department of Community Health Sciences 

CLIENT CONSENT F O R M 

Research Project Title: Drug Compliance and Health Outcomes in the Community-Dwelling Elderly: 

A Comparison of Urban and Rural Home Care Clients 

Investigator(s): Colleen J. Maxwell PhD, Shelly A. Vik, David B. Hogan MD 

Scott B. Patten MD PhD, Jeffrey A. Johnson PhD, Lorelei Romonko-Slack BSP 

Sponsor: Institute of Health Economics 

This consent form, a copy of which has been given to you, is only part of the process of informed consent. 

It should give you the basic idea of what the research is about and what your participation will involve. If 

you would like more detail about something mentioned here, or information not included here, you should 

feel free to ask. Please take the time to read this carefully and to understand any accompanying 

information. 

Seniors are often taking several different medications, many of which have complicated directions for 

appropriate use. As a result, seniors may be at greater risk of experiencing potential harmful effects 

because of inappropriate medication use (e.g. because of inappropriate prescribing or problems 

experienced when taking medications). In order to promote better prescribing by physicians and 

medication use among seniors in the community, it is important that health care providers understand the 

medications (both prescription and non-prescription) used by their patients and are aware of any factors 

that may contribute to medication problems. 

The purpose of this study is to examine medication use and adherence (that is, taking medications as 

directed by your physician) among seniors receiving home care services and living in urban and rural 

areas in the Calgary and Chinook Health Regions. 

The study will also examine whether factors that often predict problems with taking medications as 

directed (e.g., side effects, visual or physical problems, or access to health services) differ among home 

care clients living i n urban or rural areas. As well, the study w i l l examine health outcomes that may be 

related to medication use behaviours among seniors during a 1-year follow-up period. 

Your participation in this study will require that you receive two in-home assessments (9-months apart) 

performed by the home care nurse. Most of this assessment w i l l be very similar to that you currently 

receive as part of your standard care by the home care program. For example, the nurse w i l l ask you 

some questions about your health and examine how well you are functioning in the home, whether you 

have someone to help you in the home and your use of different health services. The home care nurse 

w i l l also examine all your prescription medications and ask you questions about any problems you may 

be having in taking your medications on a regular basis and the reasons for these problems (e.g., side 

effects). The nurse w i l l also ask you questions about other non-prescription health products you use 

(e.g., aspirin, vitamins and herbs), and the number of physicians and pharmacies you have used in the 

last year. Each of the in-home assessments is expected to last about 2 hours. 
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By taking part in this study, you may have the chance to learn more about your medications and how to 

avoid medication-related problems. Another benefit is that you wil l be helpful in providing important 

information to assist home care nurses and other health professionals to design better programs to assess 

medication use and to reduce medication-related problems among clients living in urban and rural areas. 

Your signature on this form indicates that you have understood to your satisfaction the information 

regarding participation in the research project and agree to participate as a subject. In no way does this 

waive your legal rights nor release the investigators, sponsors, or involved institutions from their legal 

and professional responsibilities. You are free to withdraw from the study at any time without 

jeopardizing your health care. Your continued participation should be as informed as your initial 

consent, so you should feel free to ask for clarification or new information throughout your 

participation. If you have further questions concerning matters related to this research, please contact: 

Dr. Colleen J. Maxwell (220-6557) or Dr. David B. Hogan (220-4578) 

If you have any questions concerning your rights as a possible participant in this research, please contact 

the Office of Medical Bioethics, Faculty of Medicine, University of Calgary, at 220-7990. 

Participant's Signature Date 

Investigator and/or Delegate's Signature Date 

Witness' Signature ( i f available) Date 

A copy of this consent form has been given to you to keep for your records and reference. 




