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ABSTRACT. A prospective cohort study was conducted to analyze factors associated with antibiotic noncompliance and waste among patients suffering acute respiratory infection (ARI) and acute diarrhea (AD). The study took place in four primary health care clinics in Mexico City, two belonging to the Ministry of Health (MoH) and two to the Mexican Social Security Institute (IMSS). Two hundred twenty-two patients with AR1 and 155 with AD were included. Data about study variables and the assessment of compliance were obtained through patient interviews and direct observation. Factors associated with noncompliance were assessed through a multiple logistic regression procedure. Noncompliance was 60% for AR1 and 55.5% for AD in both health care systems. Prescription of an antibiotic was justified only in 13.5% of cases. Associated factors were: increased duration of illness (OR 2.95; 95% CI, 1.17-7.41); complexity of the treatment: 3 or more doses per day (OR 2.47; 95% CI, 1.56-3.92), and treatment for more than 7 days (OR 1.94; 95% CI, 1.16-3.26); younger age of patient (OR 1.89; 95% CI, 1.18-3.02); an d an inadequate physician-patient relationship (OR 1.87; 95% CI, 1.16-3.02). Antibiotic waste was higher in IMSS (AR1 39.3%, AD 32.6%), than in the MoH (AR1 21.2%, AD 16.4%). Educational strategies to modify physician prescribing practices and strengthen physician-patient relationships might improve compliance and decrease drug waste. J CLIN EPIDEMIOL 50;11:1297-1304, 1997. 0 1997 Elsevier Science Inc. KEY WORDS.
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INTRODUCTION Noncompliance is a serious problem in clinical practice. More than half of the patients with chronic diseases deviate substantially from recommended regimens [l-5]. Forms of noncompliance include delay or failure to start the treatment, early discontinuation of treatment, and incorrect timing or number of doses per day [6-71. Various predictors of noncompliance in long-term treatments related to prescription and patients’ characteristics have been identified [l-3,8-13]. Most studies about compliance with treatment for acute diseases have been done in developed countries where sociocultural characteristics, pattern of morbidity, medical practice, and availability of medication are different than in developing countries [14-251. Also, the few publications addressing factors associated with noncompliance do not use uniform criteria to classify and measure it; therefore, making comparisons is difficult [26-301. Acute respiratory infection (ARI) and acute diarrhea ‘Address for correspondence: Hortensia Reyes, Tlacoquemecatl #303A702, Col. Del Valle. Mexico D.F. 03100. Accepted for publication on 5 August 1997.



upper acute respiratory
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(AD) can be considered good examples of short-term illnesses in developing countries, both constituting main causes of medical attention in primary care facilities [14, 28,311. With these diseases, it is necessary to ensure appropriate compliance not only to avoid therapeutic failures but also to decrease the risk of short- or long-term complications and the need for hospitalization [32-361. However, many aspects may affect the behavior of patients in following physicians’ advice. One of the most important aspects is the quality of treatment, which is often not appropriate [37,38]. In Mexico, antibiotics are excessively prescribed to treat both AR1 and AD [39]. A survey carried out in primary care facilities belonging to the two largest health systems, which combined provide medical care to 72% of the population [40]-the Mexican Social Security Institute (IMSS) and the Ministry of Health (MoH)-showed that antibiotics were prescribed in more than 75% of cases. In most of them, antibiotics were inappropriately prescribed [41]. To improve prescribing patterns in primary care facilities, different approaches have been carried out [42-461. However, even when an appropriate prescription is given, the success of the treatment relies on the collaboration of the
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FIGURE 1. Study design and selected variables analyzed for antibiotic noncompliance in 222 patients with upper respiratory infection and 155 patients with acute diarrhea.
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patient to follow the indications. A multifactorial approach is required to improve the quality of care and to better understand patients’ compliance in short duration illnesses. Setting the level of antibiotic compliance is important, as is identifying the associated factors of noncompliance, and whether the appropriateness of the treatment influences compliance. Besides, the extent of antibiotic waste because of noncompliance, is another important aspect deserving analysis. This study was conducted to deepen our knowledge of patients’ compliance to antibiotic treatment of AR1 and AD. It was conducted to propose a model to identify factors associated with noncompliance in acute infectious diseases, and to describe the frequency of patients’ noncompliance and waste of antibiotics.



METHODS



A prospective cohort study was carried out from July 1991 to August 1992 in four primary health care clinics in Mexico City. Two of these clinics belong to the IMSS and two belong to the MoH. These health care systems are organized differently and they provide medical services to different sectors of the population. IMSS provides prepaid medical care to workers and their families through a social insurance plan that includes visits, drugs, and laboratory and hospital services when required. The MoH offers similar medical attention at a reduced cost to people with scarce resources; the patient must buy any drugs prescribed. The methodology of the study is shown in Fig. 1. We included patients suffering from either AR1 or AD with less than 15 days of duration. Patients were selected from the morning shift and were interviewed at three different times by a nurse, using a structured questionnaire (see Fig. 1). The first two interviews took place on the day of the visit, one before seeing the physician and the second after doing so. The following variables were included in the interview: proxy indicators related to the characteristics of the physician-patient relationship such as length of visit; previous visits with the same physician; whether the patient knew



the physician’s name; indications given by the physician about the diagnosis and treatment; and whether these instructions had been understood by the patient. Information about the treatment schedule included: type of antibiotic, amount prescribed, presentation, administration route, dosage, the interval between doses, and length of treatment. Diagnosis of AR1 or AD was verified from the clinical record. The questionnaire was administered to patients 15 years old or older, or to the mother or caretaker when the patient was younger than 15 years. The third interview took place on the day the treatment was due to end. The nurse visited each patient at home to obtain information about clinical outcomes and compliance; patients were considered cured when they were free of symptoms. The nurse asked the patient or his or her caretaker whether the antibiotics were purchased, how they were taken (dosage, interval, and duration), and directly observed any leftover medication. If the patient had suspended the treatment, the nurse recorded the reasons. They were asked about their ideas of the disease and treatment. These concepts were evaluated according to the World Health Organization’s (WHO) criteria [47,48]. Socioeconomic data were registered. Additionally, one author (H.R.) interviewed physicians who provided care for these patients, to obtain information about age, years since graduation, years in clinical practice, and participation in teaching activities. To avoid biases, neither the physicians, patients, nor nurses knew the purposes of the study. The nurses were hired to carry out the interviews and trained to measure compliance.
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with



Noncompliance was measured through the interview and by direct observation of the near-empty containers. Liquids were measured in milliliters, and tablets/capsules or injections by counting leftovers. Both prescribed and consumed amounts were converted to milligrams so quantities could
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be compared with one another to evaluate compliance. The patient was considered as noncompliant when he or she had consumed less than 80% of the prescribed drug for any of the following reasons: failure to start treatment, early discontinuation, fewer number of doses per day, or longer interval than prescribed. Decision rule to establish 80% as compliance standard was based on the amount of antibiotic needed to eradicate pathogen in the diseases that we included [32-351.



Measurement



of Drug Waste



For the IMSS patients, drug waste was calculated measuring the difference in grams between the quantity of the drug prescribed and received and the quantity of the drug consumed by the patient. For the MoH patients, waste was calculated by figuring out the difference in grams between bought and consumed drugs.



Measurement



of Appropriateness



of Treatment



Prescription of antibiotics was considered as appropriate when it was justified according to the diagnosis, as judged by an evaluation panel [43,44]. The evaluation was based on WHO’s criteria [47,48] and AR1 national treatment guidelines [49].



Measurement



of Socioeconomic



Level



Socioeconomic level was estimated using a composite measure of quality of housing and head of household’s education level. The scale was developed and validated in an earlier study done in the same area [50].



Measurement



of Reliability



Interobserver variability on the use of the questionnaire and the measurement of noncompliance was assessed in a random 5% subsample. The kappa index was 0.61, reflecting an acceptable level of reliability [51].



Statistical



Analysis



Noncompliance was calculated separately for each disease. Differences between noncompliance by disease and by institution were assessed using a chi-square test [52]. Factors associated with noncompliance with prescribed treatment were calculated by analyzing both diseases together to develop a model for short-term diseases. Analyses calculating odds ratio (OR) and 95% confidence intervals (95% CI) were modeled for each variable [53]. Variables found significant in the univariate analyses were tested for interaction and confounding and were included in a multiple logistic regression procedure to predict noncompliance [54]. The best fitted model was selected relying on Wald’s statistic for



each variable, and comparing log-likelihood ratios between different models. Goodness of fit was assessed by Pearson’s test [55]. Differences in dispensing practices between diseases and institutions were assessed using Student’s t-test to compare means for independent groups [52].



RESULTS Four hundred thirty-nine patients were interviewed. None refused to participate in the study. Sixty-two patients who met inclusion criteria (16.4%) were lost during follow-up due to difficulties in finding their homes or measuring the quantity of the drug consumed. Clinical outcomes and socioeconomic status of these patients were not significantly different from those of the study group. The final analysis included 377 patients: 222 with AR1 and 155 with AD. The median age of patients with AR1 was 4 years (range 1 month-84 years old), and in those with AD it was 7 years (range 2 months-54 years old). There were no differences in gender distribution. One-third of the patients over 15 years old had maximum schooling at elementary level. Most were employees. In patients younger than 15 years old, mothers were mainly housewives and only about 11% were under 20 years old. Duration of clinical symptoms after the visit was short; the median was 3 days for AR1 (range l2 1) and 2 days for AD (range 1- 12). Seventy-five percent of patients with AR1 and one-third of those with AD had appropriate concepts about their own disease and home treatment [47,48]. In relation to physicians’ characteristics, 66% were over 40 years old. Seventy percent had more than 10 years of clinical practice and 40% had a medical specialty, family medicine being the most common ( 17.1%). Less than 10% were involved in teaching activities. Table 1 shows the characteristics of the visits and prescribed treatment, as well as the frequency and type of noncompliance. The prescribed antibiotic was justified only in 5 1 cases ( 13.5%), 41 AR1 cases and 10 AD cases. Frequency of noncompliance was 60% in AR1 and 55.5% in AD. We observed three types of noncompliance: early discontinuation, an incorrect interval of doses, and failure to start. The most common was early discontinuation (AR1 78.9%, AD 83.7%). Percentages did not differ between institutions. Reasons for noncompliance were similar for both diseases. The most important were: (1) having recovered shortly after the visit (31%); (2) not having money to buy all the medication prescribed (28%) (only for MoH patients); and (3) lack of improvement with the treatment (11%) (data not included in the table). Factors Associated



with Noncompliance



Table 2 shows the univariate analysis, which was run on individual, socioeconomic, and clinical characteristics of cases (219 patients who did not comply) and non-cases (158
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and prescription



characteristics Acute respiratory infection W)



Characteristics of the visits Waiting time (median) Length of visit (median) Patient knew physician’s name Patient was previously treated by the same physician Patient received explanation about the treatment Characteristics of the prescription Treatment scheme Procaine penicillin Ampicillin Administration route Oral Intramuscular Three or more doses per day Treatment for more than 7 days Frequency of noncompliance Compliance” 80% or more Noncompliance” 50-79% Less than 50% Total



n = 222



Acute diarrhea (%) n= 155



100 (minutes) 10 (minutes)



98 (minutes) 10 (minutes)



34.2



23.2



55.9



36.1



88.7



86.4



37.8 23.4



65.8



58.5 41.5



97.4 2.6



53.0



80.7



24.3



31.6



40.0



44.5



33.4 26.6 60.0



29.1 26.4 55.5



n= Type of noncompliance Early discontinuation Incorrect interval of doses Failure to start “p > 0.05 between



and analysis



both diseases at different
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78.9 12.8 8.3 consumption



0.0



n = 86 83.7 12.8 3.5 levels.



patients who complied). Eight variables were associated with noncompliance: duration of the illness for more than 7 days; 3 or more doses per day; administration of medication by oral route; patients’ lack of knowledge of the physician’s name; length of treatment for more than 7 days; patients’ age under 15 years; not having been previously attended by the same physician; and prescription of ampicillin. The eight variables, and several variables considered as conceptually important (OR 2 2), although they did not reach significance after running univariate analysis, were included in the multivariate modeling. Such variables were mothers’ schooling and whether she had paid work outside the home, antibiotic prescription in liquid form, and pa-



tient’s age under 1 year old. Inappropriate prescription was not statistically significant in the univariate analysis (OR = 1.53; 95% CI, 0.81-2.89); however, it was also included. The final model included the following covariates (Table 3): length of the illness for more than 7 days, 3 or more antibiotic doses per day, treatment for more than 7 days, patients’ age less than 15 years old, and lack of knowledge of physicians’ name. Neither confounding nor interaction among variables was found in the model. Additional multivariate analyses were carried out separately in AD and AR1 and by dividing the patients into two age groups: younger than 15 years old and 15 years old or older. Variables included in both analyses were those found as significant during univariate analysis. In the final model of ARI, the predictive effect of number of doses was increased (OR = 3.30; 95% CI, 1.84-5.91), when comparing with the global model (OR = 2.47; 95% CI, 1.56-3.92). In the final model of AD, the covariate treatment longer than 7 days also increased, (OR = 3.10; 95% CI, 1.506.41). The remaining variables were not modified. When the analysis was run by age groups, we did not observe modifications of the results in relation to the global model.



Analysis



of Antibiotic



Waste



Table 4 shows the results of the analysis to assess antibiotic waste by institution and by illness. In ARI, there was no significant difference in the mean of grams of antibiotic prescribed per patient at each institution. For AD, the mean grams prescribed were greater in the IMSS than in the MoH (6.5g versus 4.6 g, respectively). Patients attended at the MoH clinics bought, on average, less than 80% of the prescribed amount. Differences between prescribed and purchased medication among MoH patients can be observed in Fig. 2. At the IMSS the full prescribed amount was provided to the patient. Antibiotic waste was much lower in the MoH than in the IMSS (21.2% versus 39.3% for AR1 and 16.4% versus 32.6% for AD, p < 0.05).



DISCUSSION



Our results showed higher frequency of noncompliance than found in other studies that have used the same cutoff value to evaluate compliance [17,22,24,28]. We must recog nize that this is an arbitrary criterion and setting a cutoff value on clinical grounds, such as favorable outcomes, can be more appropriate from a theoretical viewpoint. Nevertheless, establishing a cuttoff value from this point of view is rather difficult, especially because clinical outcomes may be influenced by other factors besides patient medication behavior [56]. A critical aspect of compliance is the appropriateness of the treatment. We observed that only 13% of the patients received an appropriate prescription for antibiotics, and
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2. Factors



associated



with



noncompliance,



Factor



univariate Odds ratio



Confidence interval (95%)



2.65 2.57 2.39 2.03 1.89 1.80 1.59 1.54



1.O-6.9 1.6-4.1 1.4-3.9 1.3-3.2 1.2-3.1 1.1-2.8 1.1-2.4 1.1-2.4



Duration of illness >7 days after visit 3 or more doses per day Prescription by oral route Not knowing physician’s name Treatment for more than 7 days Patient ~15 years old No previous visit with the same physician Prescription of antibiotic: ampicillin



3. Logistic



regression



of factors



Variable Duration of illness >7 days after visit 3 or more doses per day Treatment for more than 7 days Patient less than 15 years old Not knowing physician’s name



p-value 0.03 CO.001 
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