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Abstract: To evaluate the trend of healthcare utilization among patients with dementia (PwD) in 

different post-diagnosis periods, Taiwan’s nationwide population database was used in this study. 

PwD were identified on the basis of dementia diagnoses during 2002–2011. We further subdivided 

the cases into 10 groups from the index year to the 10th year after diagnosis. The frequency of emer-

gency department visits and hospitalizations, the length of stay, outpatient and department visits, 

and the number of medications used were retrieved. The Joinpoint regression approach was used 

to estimate the annual percent change (APC) of healthcare utilization. The overall trend of 

healthcare utilization increased with the progression of dementia, with a significant APC during 

the first to second year after diagnosis (p < 0.01), except that the frequency of outpatient visits 

showed a decreasing trend with a significant APC from the first to fifth year. All sex- and age-

stratified analyses revealed that male gender and old age contributed to greater use of healthcare 

services but did not change the overall trend. This study provides a better understanding of medical 

resource utilization across the full spectrum of dementia, which can allow policymakers, physicians, 

and caregivers to devise better care plans for PwD. 
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1. Introduction 

Dementia is a chronic disease characterized by progressive cognitive and functional 

decline, which ultimately impairs the activities of daily living. It is also a major cause of 

disability in advanced age [1]. Previous studies showed that patients with dementia 

(PwD) had higher utilization of healthcare services and higher healthcare costs than those 

without dementia [2–5]. One global cost-of-illness study claimed that the worldwide cost 

of dementia increased 35% from 2010 to 2015 [6]. Because of the increasing prevalence of 

dementia, it has become a global public health priority. 

Studies identify that the utilization of healthcare services by PwD is in large part due 

to increased hospitalization [7,8]; other studies report that PwD receive more hospital 

transition and aggressive interventions than patients without dementia near the end of 

life [9,10]. However, these studies did not examine medication use or distinguish the uti-

lization of healthcare services between different stages of dementia. There are limited 

studies investigating healthcare utilization attributed to dementia in Asian countries. In 
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addition, almost no study has attempted to differentiate healthcare service utilization in 

different post-diagnosis periods of dementia. 

Taiwan is one the most rapidly aging countries and entered the stage of an aged so-

ciety in 2018 [11,12], which, as defined by WHO, is when more than 14% of the population 

is over 65 years of age. Due to population aging, the growing number of older people with 

dementia poses huge challenges to public health and elderly care systems in the country. 

Understanding healthcare utilization throughout each patient’s clinical course is critical 

for patients and their families, because such knowledge can enable family caregivers and 

healthcare providers to make appropriate treatment plans and decisions. 

Therefore, the aim of this study was to investigate the trend of healthcare utilization 

by patients with dementia during the post-diagnosis period. We hypothesized that utili-

zation of healthcare resources would increase with the progression of dementia. 

2. Materials and Methods 

2.1. Data Source and Study Population 

Taiwan’s National Health Insurance Research Database (NHIRD), an anonymized 

electronic record claim database, was used in this longitudinal study. Based on Taiwan’s 

National Health Insurance (NHI) enrollment, NHIRD covers complete inpatient and am-

bulatory healthcare services, including diagnosis records, reimbursement utilization, and 

drug prescriptions for enrolled individuals. Five diagnosis codes for admission and three 

diagnosis codes for outpatients are included in the NHIRD. The study was approved by 

the institutional review board of Chi-Mei Medical Center (approval number: 10410-E01), 

and informed consent was waived by the institutional review board because the NHIRD 

contains anonymized information only. 

The study population included patients who were older than 65 years who received 

a diagnosis of dementia during 2002–2011. Patients were selected using the following cri-

teria: (i) at least 3 outpatient service claims with International Classification of Diseases, 

Ninth Revision, Clinical Modification (ICD-9-CM) codes for dementia (290.1x–290.4x, 

291.2, 292.82, 294.1x, 294.8, 331.0, 331.1x, 331.2, 331.82) within 1 year after the first demen-

tia diagnosis code; and (ii) any single hospitalization for dementia related to the principal 

diagnosis codes. The criteria were also applied in our previous studies [13,14]. To ensure 

that the study included only patients with their first diagnosis of dementia, we excluded 

patients who had a history of dementia before 2002. Considering that patients with cancer 

had more utilization than those without, patients who were diagnosed with both demen-

tia and cancer were excluded (ICD-9-CM cancer codes: 140–208). In addition, in order to 

estimate reliable trends of healthcare utilization during the study period, the minimum 

follow-up time was set as 2 years after the first dementia diagnosis. The follow-up time of 

less than 1 year among PwD was also excluded to reduce potential confounding bias. All 

patients were followed until death, the last follow-up date, or 31 December 2013. Death 

was defined by the presence of a death record in the inpatient claim dataset, ICD-9-CM 

diagnosis code 798 (sudden death, cause unknown) in the emergency department accord-

ing to the outpatient claim dataset, or withdrawal from the insurance program without 

reenrollment within 180 days of the last healthcare visit. A flowchart of the study’s subject 

selection process is shown in Figure 1. 
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Figure 1. Flowchart of study subject selection. 

2.2. Measurements 

PwD were subdivided into 10 groups from the first full year to the 10th year after 

diagnosis. During each observation year, the observation time could be the full year, time 

to death, or time until the last date of follow-up. Healthcare utilization throughout the 

course of dementia included (1) frequency of emergency department (ED) visits, (2) fre-

quency of hospitalizations, (3) length of stay (LOS) during the course of dementia, (4) 

number of outpatient visits, (5) mean number of departments visited, and (6) mean num-

ber of medications used among PwD with chronic prescriptions, defined as chronic pre-

scriptions ≥28 days. 

2.3. Statistical Analysis 

Frequencies with percentages and means with standard deviations (SDs)/medians 

with interquartile ranges (IQRs) are presented for the distributions of discrete and contin-

uous variables, respectively. The trends for healthcare utilization were analyzed by linear 

regression from the index year to the 10th year after diagnosis. To describe the changes in 

data over the specified time interval, the annual percent change (APC) was used to esti-

mate the trend of health utilization. APC was calculated using Joinpoint regression soft-

ware [15]. In addition, stratified analysis was used to present the effects of age and sex. 

SAS statistical software (version 9.4; SAS Institute, Inc., Cary, NC, USA) was used to per-

form all statistical analyses. A p-value less than 0.05 was considered to be statistically sig-

nificant. 

3. Results 

3.1. Characteristics of the Study Group 

This study comprised 131,760 PwD who met the eligibility criteria, with a mean age 

of 78.71 ± 6.92 years. There were more female than male patients (55.37% vs. 44.63%). At 

the end of the study period, only 11,164 PwD completed the 10-year follow-up, and 

59.22% were women. The mortality rate each year was from 11.85% to 8.54%. The baseline 

information of PwD during the follow-up periods is shown in Table 1. During the study 

period, 46.96% patients died. The median follow-up time was 4.16 years (interquartile 

range (IQR): 2.69 to 6.37). In addition, those patients had 1.42 ± 1.90 ED visits per year, 
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1.36 ± 1.41 admissions per year, LOS of 16.85 ± 23.07 days per admission per year, 34.44 ± 

22.29 outpatient visits per year, and 5.92 ± 2.69 department visits. Of 68.62% patients with 

chronic prescriptions, the mean number of drugs for each prescription was 4.32 ± 4.43 

(Table 2). 

Table 1. Baseline information of patients diagnosed with dementia during follow-up period. 

Year from 

Diagnosis 
n Women, n (%) 

Deaths During 

Year, n (%) 

Diagnosed 

Age (Mean ± 

SD) 

Patients with Loss 

to Follow up 

1st year 131,760 72,955 (55.37) 0 78.71 ± 6.92 0 

2nd year 131,760 72,955 (55.37) 15,617 (11.85) 78.71 ± 6.92 0 

3rd year 116,143 65,702 (56.57) 12,988 (11.18) 78.34 ± 6.81 12,101 (10.42) 

4th year 91,054 52,241 (57.37) 10,207 (11.21) 77.85 ± 6.69 11,821 (12.98) 

5th year 69,026 39,920 (57.83) 7790 (11.29) 77.36 ± 6.57 10,039 (14.54) 

6th year 51,197 29,958 (58.52) 5739 (11.21) 76.90 ± 6.48 8083 (15.79) 

7th year 37,375 22,090 (59.10) 4091 (10.95) 76.47 ± 6.39 7070 (18.92) 

8th year 26,214 15,482 (59.06) 2792 (10.65) 76.06 ± 6.30 5672 (21.64) 

9th year 17,750 10,459 (58.92) 1698 (9.57) 75.64 ± 6.23 4888 (27.54) 

10th year 11,164 6611 (59.22)  953 (8.54) 75.41 ± 6.19 4134 (37.03) 

Table 2. Demographic characteristics and overall healthcare utilization among patients with de-

mentia. 

 
Patients with Dementia 

(n = 131,760) 

Age at diagnosis, n (%)  

65–75 71,278 (43.53) 

75–85 52,326 (31.96) 

≥85 8156 (4.98) 

Gender, n (%)  

Male 58,805 (44.63) 

Female 72,955 (55.37) 

Death, n (%)  

Yes 61,875 (46.96) 

No 69,885 (53.04) 

  

Time to follow, median (Q1–Q3) 4.16 (2.69–6.37) 

Variable of healthcare utilization  

Emergency frequency, n (%) 111,845 (84.89) 

Mean ± SD 1.42 ± 1.90 

Median (Q1–Q3) 0.90 (0.45–1.76) 

Hospitalization frequency, n (%) 110,221 (83.65) 

Mean ± SD 1.36 ± 1.41 

Median (Q1–Q3) 0.89 (0.42–1.78) 

Length of stay per admission per year  

Mean ± SD 16.85 ± 23.07 

Median (Q1–Q3) 8.60 (3.09–21.06) 

Outpatient frequency, n (%) 131,760 (100) 

Mean ± SD 34.44 ± 22.29 

Median (Q1–Q3) 29.73 (18.57–45.33) 

Number of department visits  

Mean ± SD 5.92 ± 2.69 
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Median (Q1–Q3) 5.60 (4.04–7.47) 

Patients with chronic prescriptions, n (%) 90,418 (68.62) 

Number of medications for chronic prescriptions  

Mean ± SD 17.22 ± 18.37 

Median (IQ25–IQ75) 10.69 (3.42–25.40) 

3.2. Utilization of Healthcare Services 

Figure 2 shows that the frequency of ED visits increased with the progression of de-

mentia. The mean number of ED visits by PwD was 2.39 times in the first year of diagnosis, 

then jumped up to 3.52 times in the 10th year after diagnosis. The overall trend of ED 

visits shows an increase from the first to the second year (p = 0.0026), but no further change 

after the second to the 10th year (p = 0.6249). Stratifying by sex shows that ED visits had a 

similar trend, with a significant difference between males and females (p = 0.0144). In ad-

dition, stratifying by age also shows an increasing trend of ED visits, with a significant 

increase for PwD aged ≥85 from the first to the second year (p = 0.0458) (Figure A1). 

 

Figure 2. Overall and sex-stratified frequency of ED visits during the course of dementia. 

Figure 3 indicates that the frequency of hospitalizations for PwD increased with the 

progression of dementia. The mean admission frequency was 2.15 times in the first year 

of diagnosis, and rose to 3.22 times in the 10th year after diagnosis. The trend had a sig-

nificant increase from the first to the second year (p < 0.0001), and no significant change 

from the second to the 10th year (p = 0.2807). The sex-stratified trend of hospitalization 

shows that males had higher hospitalization frequency than females (p = 0.0004). In addi-

tion, PwD aged ≥85 had more frequent hospitalizations than those aged <85 (Figure A2). 

However, all sex- and age-stratified trends show similar changes to the overall popula-

tion. 
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Figure 3. Overall and sex-stratified frequency of hospitalization during the course of dementia. 

The mean LOS among PwD with admission is plotted in Figure 4. The mean LOS was 

10.60 days in the first year and rose to 11.01 in the 10th year after diagnosis. Similarly, the 

trend had a significant increase from the first to the second year (p = 0.0014), but no sig-

nificant change from the second to the 10th year (p = 0.3432). However, the trend of LOS 

for males showed a significant increase from the first to the second year (p = 0.0017). In 

addition, PwD aged ≥75 also showed a significant increasing trend from the first year to 

the second year (p = 0.0062 for age 75–85; p = 0.0392 for age ≥85) (Figure A3). 

 

Figure 4. Overall and sex-stratified mean length of stay during the course of dementia. 

As shown in Figure 5, PwD had a gradual decrease in outpatient visits from the first 

to the fifth year (p < 0.0001) and little change after that (p = 0.4123). The mean number of 

outpatient visits was 38.41 times in the first year of diagnosis, but decreased to 32.95 times 
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in the 10th year (p = 0.0023). Stratifying by sex, the trend of outpatient visits among males 

and females is similar to the overall trend; females had fewer outpatient visits than males 

(p = 0.0002). In addition, the outpatient visits from the first to the fifth year among the 

three age groups reduced appreciably (all p < 0.0001), and PwD aged ≥85 had significantly 

fewer visits than the others (p = 0.0002) (Figure A4). 

 

Figure 5. Overall and sex-stratified frequency of outpatient visits during the course of dementia. 

The mean number of departments visited decreased significantly with the progres-

sion of dementia (first year = 6.02, 10th year = 4.59; p = 0.0015). The number of departments 

visited decreased markedly from the first to the second year (p < 0.0001) and showed a 

mild gradual reduction after the second year (p < 0.0001). The sex-stratified trends of num-

ber of departments visited were similar to the overall trend, with a significant difference 

between males and females from the second to the 10th year (p = 0.0016) (Figure 6). In 

addition, Figure A5 shows that the age-stratified trends were similar to the overall and 

sex-stratified trends in the mean number of department visits. 
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Figure 6. Overall and sex-stratified mean number of departments visited during the course of de-

mentia. 

Figure 7 presents the mean number of medications used for chronic prescriptions by 

PwD. The mean number of medications from the first year (22.89) to the 10th year (30.70) 

had a significant increasing trend (p = 0.0018). The number of chronic mediations in-

creased markedly through the first two years (p = 0.0010) and more slowly up to the sev-

enth year (p = 0.0177), with no significant change from year 7 to year 10 (p = 0.7433). Similar 

trends were seen for males and females, with no significant difference between genders 

(p = 0.2902). The age-stratified mean number of medications is displayed in Figure A6. 

PwD aged ≥85 showed an increasing trend with no significance in each cut-off year. 

 

 

Figure 7. Overall and sex-stratified mean number of medications per patient. 
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In summary, in the early stage of dementia, the APC of ED visits, frequency of hos-

pitalizations, length of hospital stay, and number of medications used were significantly 

higher than in the advanced stage of dementia. In contrast, the frequency of outpatient 

visits showed a gradual decreasing trend, with a significant APC in the first 5 years. 

4. Discussion 

This study aimed to investigate the utilization of acute and subacute medical re-

sources throughout the clinical course of dementia by using Taiwan’s population-based 

database. Previous research suggested that PwD have a higher frequency of hospitaliza-

tions and ED visits than patients without dementia [7,8], but there is little information on 

utilization of healthcare resources according to dementia severity. Studies conducted in 

Western countries revealed that hospitalization rates for PwD ranged from 0.37 to 1.26 per 

person-year [16]. Our analysis shows the frequency of admission ranged from 2.15 to 3.22 

per person-year, which is higher than previous reports. In the present study, an overall 

increasing trend of ED visits and hospitalizations with progression of dementia was ob-

served, that is, patients with advanced dementia had more frequent ED visits and admis-

sions than those with an initial diagnosis of dementia. Progressive changes throughout 

the clinical course of dementia, such as declining cognitive function, swallowing difficul-

ties, and development of psychological symptoms, predispose PwD to utilize more 

healthcare and social care services [17]. Our previous study demonstrated that the relative 

risk of hospitalization for PwD during the last year of life was 1.14 (0.91–1.41) [13]. People 

with dementia often experience longer and more frequent admissions and readmissions; 

however, some researchers have pointed out that these admissions might be preventable 

(potentially preventable hospitalizations) [17,18]. While hospitalization accounts for the 

majority of medical expenses near the end of life for PwD, it has been reported that there 

is a limited benefit for patients and their families and little satisfaction [9]. It has been 

suggested that optimal care for patients with advanced dementia should aim to maximize 

quality of life and prevent potentially inappropriate admissions and overly aggressive 

treatment [19,20]. Miller et al. noted that patients with advanced dementia under hospice 

care received less aggressive treatment and had a lower probability of hospital death [21]. 

To the best of our knowledge, no study has been conducted to compare different 

patterns of outpatient visits throughout the course of dementia. A 1-year retrospective 

study conducted in Taiwan showed that the mean number of outpatient visits for PwD 

was 36.7, which is significantly higher than for patients without dementia [2]. Their result 

was very similar to that of our study (33.2 to 38.41 per person-year). In the current study, 

in contrast to other aspects of healthcare services, the frequency of outpatient visits and 

number of departments visited showed a decreasing trend with the progression of de-

mentia. Increased nursing home admissions and frequency of hospital admissions during 

the later stage of dementia may have contributed to this result. As dementia progresses, 

the severity of cognitive impairment and dependence on others for activities of daily liv-

ing increase, along with behavioral and psychiatric symptoms, posing huge challenges to 

families and caregivers, and are positively associated with nursing home admission 

[22,23]. As acute illnesses and infections increase in the advanced stage of dementia, fre-

quent ED visits and prolonged periods of hospitalization may also reduce the total num-

ber of outpatient visits. However, our results reveal that, although the frequency of out-

patient visits showed a decreasing trend, the number of medications used by PwD in-

creased significantly throughout the years after dementia diagnosis, which implies a lack 

of drug reconciliation and comprehensive assessment. 

Consistent with other research, our analysis demonstrates a high prevalence of 

polypharmacy among PwD [24,25]. It is notable that the mean number of chronic medica-

tions used in the first year after diagnosis was as high as 22.89 per person-year and in-

creased to 30.7 in the late stage of dementia, with an overall significant increasing trend. 

A high symptom burden in PwD may contribute to a greater need for medications; other 
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risks such as multiple comorbidities, advanced age, depression, and a low functional sta-

tus are also related to polypharmacy and potentially inappropriate medication (PIM) [26–

28]. The number of prescribed medications is directly correlated to the risk of PIM among 

elderly patients with and without dementia [26,29]. Polypharmacy and PIM use among 

PwD has been found to be associated with multiple adverse outcomes such as long-term 

institutional care, functional impairment, falling down, hospitalization, and ED visits 

[24,30]. 

It was demonstrated that the prevalence of polypharmacy and PIM could be de-

creased by applying comprehensive geriatric assessment (CGA) among the elderly [30–

32], and physicians with experience in geriatric, palliative, and dementia care significantly 

tended to discontinue medications [33]. Kase et al. also found that geriatrician manage-

ment had a considerable effect on reducing the number and complexity of medications 

for patients with dementia [34]. Although the complexity of the disease and bothersome 

symptoms increase with the progression of dementia, there has been little contact with 

geriatricians among PwD [19]. Thus, complications would be decreased by utilizing CGA 

to avoid polypharmacy and PIM. 

Our study identified a significant APC during the first to second year after diagnosis 

of dementia in all aspects of outcomes, except the frequency of outpatient visits showed a 

decreasing trend from the first to the fifth year. Utilization of healthcare services changed 

remarkably in the early stage of dementia, but not in the advanced stage (3rd to 10th year 

after diagnosis). One possible explanation is the diverse symptoms of dementia. PwD and 

their caregivers initially search for help from general practitioners and multiple physician 

visits rather than seeking integrated care. On the other hand, the diagnosis of dementia is 

often delayed. Many patients and their families are unaware of the disease until physical 

and behavioral symptoms occur and there are complications such as falls, fractures, or 

infections. 

A subgroup analysis by sex and age was conducted and is presented in the figures 

(Figures 2–7, Figures A1–A6). The sex-stratified trend of all aspects of healthcare services 

use was similar to the overall trend. However, compared to females, males had a higher 

frequency of ED visits, hospitalizations, and outpatient department visits, a higher num-

ber of department visits, and a longer length of stay. Stratifying by age, older PwD had 

more ED visits, hospitalizations, and a longer length of stay. On the contrary, younger 

PwD had more outpatient department visits and numbers of department visits. 

Our subgroup analysis revealed that male gender and old age contributed to more 

use of healthcare services but did not change the overall trend, indicating that the post-

diagnosis period itself is an important factor when evaluating healthcare utilization. 

Most of the prior studies of dementia care have focused on the symptoms and 

healthcare utilization in the advanced stage or near the end of life. Our analysis points out 

the critical role of care planning in the early stage of dementia. This knowledge can give 

healthcare providers, patients, and families more realistic expectations about what they 

may confront as soon as the patient is diagnosed. By providing geriatrician-led integrated 

care, applying CGA with medication reconciliation, and using early advanced care plan-

ning (ACP) in the early stage of dementia, patients and their families may have better 

quality of life and satisfaction, accompanied by less burden on the healthcare system. 

The strength of the present study includes the large sample size, and that this is the 

first study to describe changes in healthcare service utilization during the disease course 

of dementia by using a nationwide population-based dataset. However, limitations of this 

study should be noted. First, dementia diagnoses were identified from an administrative 

database through ICD-9-CM codes. Therefore, misclassification bias may have existed be-

cause some people with dementia received a delayed diagnosis or were undiagnosed. Sec-

ond, new cancer diagnoses or other major adverse events during the follow-up evalua-

tions were not excluded, which may affect the interpretation of the results. Third, the in-

creased healthcare services use could also be attributed to the aging of the cohort during 

the study period, but not only in light of the progression of dementia. This remains a 
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methodological limitation. Fourth, the cognitive status of PwD was not evaluated, since 

the disease trajectory differs from patient to patient, and the severity of dementia cannot 

totally be determined by the year of diagnosis. Fifth, PwDs with longer observation time 

had lower mortality risk. This may result from the younger diagnosed age among those 

patients. For addressing this issue, the related comorbidities and clinical factors should be 

considered in the future research. Finally, due to unrestricted access and low payments 

for medical services provided by the NHI, people in Taiwan tend to visit physicians more 

frequently than people in Western countries, and this may affect the results of healthcare 

utilization. 

5. Conclusions 

This is the first study to investigate healthcare utilization throughout the different 

periods after the diagnosis of dementia. The present study shows frequent ED visits and 

hospitalizations and multiple chronic prescriptions in the advanced stage of dementia. A 

more significant APC of medical resource utilization during the early stage (1st to 2nd 

year after diagnosis) than the advanced stage (3rd to 10th year after diagnosis) for patients 

with dementia was also addressed. These results contribute to a better understanding of 

the medical care burden across the full spectrum of dementia and draw attention to the 

impact of dementia on healthcare systems. Understanding healthcare utilization across 

this disease will allow policymakers, physicians, and caregivers to devise better care plans 

for patients with dementia. Further studies about the effects of early intervention on the 

utilization of healthcare resources in the first 2 years after diagnosis of dementia would 

be warranted. 

Author Contributions: Conceptualization, Y.-H.C., Y.-C.L., J.S., and K.-T.T.; methodology, C.-H.H. 

and K.-T.T.; formal analysis, Y.-C.W.; writing—original draft preparation, Y.-H.C. and Y.-C.L.; writ-

ing—review and editing, K.-T.T. and C.-H.H.; visualization, Y.-C.W. All authors have read and 

agreed to the published version of the manuscript. 

Funding: The study was supported by the Chi-Mei Medical Center (CMHCR11009). The funders 

had no role in study design, data collection and analysis, decision to publish, or preparation of the 

manuscript. 

Institutional Review Board Statement: The study was approved by the institutional review board 

of Chi-Mei Medical Center (approval number: 10410-E01). 

Informed Consent Statement: Patient consent was waived because the NHIRD contains anony-

mized information only. 

Data Availability Statement: Restrictions apply to the availability of these data. Data was obtained 

from Taiwan’s National Health Insurance Research Database (NHIRD) and are available with the 

permission of NHIRD. 

Acknowledgments: This study was partially based on data from the NHIRD provided by Taiwan’s 

Bureau of National Health Insurance (NHI), Ministry of Health and Welfare. The interpretations 

and conclusions contained herein do not represent those of the Bureau of NHI, Ministry of Health 

and Welfare. 

Conflicts of Interest: The authors declare that there is no conflict of interest regarding the publica-

tion of this paper. 

  



Int. J. Environ. Res. Public Health 2021, 18, 5705 12 of 15 
 

 

Appendix A 

 

Figure A1. Age-stratified frequency of ED visits during the course of dementia. 

 

Figure A2. Age-stratified frequency of hospitalization during the course of dementia. 
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Figure A3. Age-stratified mean length of stay during the course of dementia. 

 

Figure A4. Age-stratified frequency of outpatient visits during the course of dementia. 
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Figure A5. Age-stratified mean number of departments visited during the course of dementia. 

 

Figure A6. Age-stratified mean number of medications for patients. 
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