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Purpose: Polypharmacy (PP) is a clinical challenge in older adults. Therefore, assessment 

of daily drug consumption (DDC) and its relationships is important. First-line health services 

have a crucial role in monitoring and preventing PP. In this study, we aimed to assess DDC and 

investigate the risk factors for higher DDC among older adults in a primary care setting.

Patients and methods: A total of 1,000 patients aged $65 years who visited Melek Hatun 

Family Practice Center between December 1, 2014, and August 1, 2017, were enrolled in the 

study. All patients were seen either at the center or in their homes, and informed consent was 

obtained. Comprehensive geriatric assessment was performed for each subject. Data were ana-

lyzed using SPSS software (version 17). The daily number of medicines that each patient used 

(DDC) regardless of whether they were prescribed was the dependent variable. Relationships 

between DDC and other continuous variables were examined using Pearson’s correlation. For 

between-group comparisons of DDC, Student’s t-tests were performed.

Results: Univariate tests showed relationships between DDC and various demographic and 

clinical parameters. The variables that remained significant at the last step of a stepwise linear 

regression analysis were metabolic syndrome, chronic pain, incontinence, increased serum 

creatinine level, increased Geriatric Depression Scale scores, reported gastric disturbances, 

and neutrophil/lymphocyte ratio.

Conclusion: Along with certain chronic conditions, depressive symptoms and an inflam-

matory marker (neutrophil/lymphocyte ratio) were significantly and independently related to 

higher DDC. Longitudinal and larger studies are needed to further explore the multifaceted 

relationships of PP.

Keywords: polypharmacy, older adult, primary care, Geriatric Depression Scale, metabolic 

syndrome, neutrophil/lymphocyte ratio

Introduction
Life expectancy keeps increasing worldwide. The global population aged $60 years is 

expected to grow by 56% between 2015 and 2030, with the fastest growth in urban settings 

of developing regions.1 According to the Turkish Statistical Institute, the older population 

amounted for 6,895,385 and constituted 8.5% of the general population in 2017, but it is 

expected that these numbers will increase to 8.6 million and 10.2% by 2023.2 These circum-

stances increase the burden of chronic diseases. In western countries, the older population 

constitutes 15% of the total population, and they account for 40% of the general health 

expenditure.3 In older adults, multimorbidity (which increases with age) also increases 

the consumption of medications and the risk of polypharmacy (PP), which is defined by 

the World Health Organization (WHO) as “the administration of many drugs at the same 

time or the administration of an excessive number of drugs.”4 Although the WHO has 

suggested a threshold of $5 per day, quantification of PP remains controversial.5,6
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PP is a major challenge especially in older patients. 

Additionally, medicine consumption without a prescription 

is rather common. A study of older Turkish adults reported 

that only 52.6% of the consumed medicines had been pre-

scribed by a physician, while 21.1% were taken based on 

the patients’ own decisions. Regarding other medication 

consumption, 13.2% was due to a friend’s advice, 7.9% 

was due to a pharmacist’s advice, and 5.25% was due to a 

neighbor’s advice.7

Clinicians must be provided with proper guidance for 

rational management of medical treatment. To achieve this, 

information of relevant risks is essential. As the human 

body ages, the ability to eliminate drugs decreases gradu-

ally. Therefore, older adults are more susceptible to treat-

ment side effects.8 It has been shown that as risk factors in 

geriatric syndromes accumulate, they create a synergistic 

effect regarding increasing the risk of developing new 

health conditions. PP, which is included in some geriatric 

syndrome criteria, is not only a problem that often goes 

unnoticed but also an indicator of morbidity and iatrogenesis 

risk.9,10 As medicine use for older patients is indispensable, 

proper assessment of daily drug consumption (DDC) as 

well as risk factors of PP in this population is of paramount 

importance.

First-line health services have a crucial role in moni-

toring and preventing PP. Thus, studies that conducted in 

first-line settings in older patients investigating the risks of 

PP will be of merit both for individual patients and in terms 

of health policies. The aim of this study was to assess DDC 

and investigate the risk factors for higher DDC among older 

adults in a primary care setting.

Materials and methods
Study design: This was a cross-
sectional study
Setting and sampling: The study was conducted at Melek 

Hatun Family Practice Center where approximately 20,000 

patients were registered to receive primary health care. The 

number of patients aged $65 years was about 2,500. Sample 

size was calculated using the Epi Info program (Centers for 

Disease Control and Prevention, Atlanta, GA, USA) with 50% 

expected frequency, 5% acceptable margin of error, and 99.99% 

confidence level. To reach the calculated sample size, which 

was 943, all the patients (rather than random sampling from 

the population) aged $65 years who applied to Melek Hatun 

Family Practice Center either in person or through a relative 

between December 1, 2014, and August 1, 2017, were enrolled 

in the study. The only exclusion criteria was patient’s objection 

to participation, but all patients who applied to the health center 

during the specified interval agreed to take part in the study.

Data collection: All the patients were seen either at the 

center or in their homes, and written informed consent was 

obtained from them.

Baseline variables: Detailed history taking included 

demographic information, education level, number of mem-

bers in the household, monthly income (as a continuous 

variable), presence of medical insurance, presence of handi-

cap due to either physical disability or hearing and/or vision 

impairment, other body functions such as sleep and appetite, 

problems such as inadequate fluid intake or constipation, 

history of health complaints such as urinary incontinence 

(UI), dizziness, falls, gastric disturbances, and accounts of 

previously diagnosed chronic diseases such as heart failure 

or diabetes.

Dependent variable: Drug consumption information was 

obtained by the examining physician using the so-called 

“brown bag test” in which the patient was asked to collect 

all the medicines that he/she was currently using (including 

prescribed and over-the-counter medication) in a bag and 

bring it to the physician. Temporary medicines were later 

excluded.

Comprehensive geriatric assessment: All patients under-

went physical examination including the assessment of body 

mass index (BMI, which is the ratio of body weight to the 

square of height) and waist circumference (WC, which was 

measured according to the STEPS protocol). BMI and WC 

were used as continuous values.11

Timed Up and Go (TUG) test: To assess each patient’s 

mobility, he/she was asked to rise from a chair, walk 3 m, 

turn, walk back, and sit down. A patient without a mobility 

restriction would complete this task within 14 seconds.12,13

Activities of Daily Living and Instrumental Activities 

of Daily Living scales (ADL and IADL): ADL consists of 

five self-care measures, while IADL included seven more 

complicated tasks. Scoring is undertaken using a 3-point 

ordinal scale, ranging from 0 to 2. 0 point indicates inability, 

1 indicates ability to do the task with aid, and 2 indicates 

ability to do it independently. The maximum score is 10 for 

the ADL and 14 for the IADL.14,15

Tinetti Performance Oriented Mobility Assessment Tool 

Balance and Gait scores: These assessments are used to 

evaluate an older adult’s balance and mobility.

Tinetti Balance (TB): The patient was asked to sit in an 

armless chair and then to stand up. While standing, he/she 

must stay in balance when being lightly pushed either in 

neutral position or eyes closed. He/she then attempted to 

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Interventions in Aging 2018:13 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2005

Risk factors for polypharmacy in older adults

turn around completely without losing balance. The patient 

was also observed while sitting down. The maximum 

score is 16.16

Tinetti Gait (TG): The patient walked on a straight path at 

a fast but safe speed. Step symmetry and equality as well as 

contact with the floor were observed. The patient could use 

assistive devices. The maximum score is 12. This tool has a 

sensitivity of 70% and a specificity of 52%. People who have 

a total score of #26 have a 2-fold risk of falling.17

Clock Drawing (CD) test: The patient was asked to 

draw a full clock showing a definite time such as 11:10. The 

maximum score is 6.18

Mini Mental State Examination (MMSE): This tool was 

developed by Folstein. It consists of 30 items that assess 

cognitive abilities such as orientation, memory, attention, and 

language. The maximum score is 30.19 A Turkish version of 

the MMSE was validated for older Turkish adults.20 Another 

version was developed and validated for illiterate Turkish 

citizens, which was used for the illiterate participants in this 

study.21,22

Geriatric Depression Scale (GDS): This tool was first 

developed by Yesavage et al.23 It investigates depressive 

symptoms based on an older adult’s responses to 30 yes/no 

questions. The patient must consider how he/she felt dur-

ing the last few weeks. The occurrence of $14 depressive 

answers has been reported to be indicative of depressive 

mood.23,24

Three types of sleep disorders were questioned: Daytime 

sleepiness, interrupted sleep, and onset insomnia.

Additional tests: Tests such as blood examinations or 

electrocardiogram (ECG) were performed on the basis of 

necessity. Metabolic syndrome was diagnosed according to 

the WHO criteria.25

Data analysis
Data were analyzed using SPSS software (version 17, SPSS 

Inc., Chicago, IL, USA). The daily number of medicines that 

each patient used (DDC) was the dependent variable. The 

relationships between DDC and other continuous variables 

were examined by Pearson’s correlation. For between-

group comparisons of the mean DDC, Student’s t-tests were 

performed. To detect probable independent risk factors for 

DDC, related variables as well as possible confounders were 

added in a backward stepwise linear regression analysis. To 

avoid collinearity problems, variables that were strongly 

interrelated were not added to the regression model together 

(eg, TB test score was added without TG score, and serum 

creatinine was added without chronic renal failure [CRF]). 

These were the independent variables added in the model: 

age, sex, outpatient status, coronary syndromes, TB score, 

WC, inadequate fluid intake, gastric disturbances, chronic 

obstructive pulmonary disease, major trauma, hypertension, 

atrial fibrillation, heart failure, dementia, serum creatinine, 

neutrophil/lymphocyte ratio (NLR), osteoporosis, daytime 

sleepiness, sleep onset insomnia, chronic pain, stroke, UI, 

GDS score, metabolic syndrome, restricted mobility detected 

by TUG test, falls, and IADL score. For all analyses, the level 

of significance was 0.05. The “qvalue” package in R (version 

3.5.1, The R Foundation, Vienna, Austria) was employed to 

adjust for the false discovery rate.26,27

Ethics approval and informed consent
The study was approved by Karabuk University Clinical 

Research Ethic Committee on 31.05.2017, number 5/3. All 

procedures performed in studies involving human partici-

pants were in accordance with the ethical standards of the 

institutional and/or national research committee and with 

the 1964 Helsinki declaration and its later amendments or 

comparable ethical standards.

Results
Sociodemographic data: As shown in Table 1, 624 (62.4%) 

women and 376 (37.6%) men took part in the study. Regard-

ing where the patients were assessed, 536 patients were seen 

(53.6%) at the outpatient clinic, while 464 patients (46.4%) 

were visited at home. Regarding age, 600 of the subjects 

(60%) were aged 65–74 years, 301 (30.1%) were 75–84 

years, and 99 (9.9%) were $85 years. The mean age was 

73.74±7.23 years. Among the subjects, 79 (7.9%) lacked 

health insurance. Regarding education, 376 of the subjects 

were illiterate, 612 (61.2%) had completed elementary 

school, 10 (1%) had graduated from high school or equiva-

lent, while only 2 (0.2%) had a university degree. The mean 

education duration was 3.34±3.33 years.

DDC and associated factors: The mean DDC was 

4.63±3.51, and the mean number of chronic diseases was 

4.02±1.97. The mean DDC was higher for female patients 

than for male patients, but the difference was not signifi-

cant (P=0.087) (Table 1). The relationship between DDC 

and education was found to be nonsignificant in regard to 

both literacy and years of education. (P=0.24 and 0.065, 

respectively) (Tables 2 and 3). Age was strongly correlated 

with DDC (P,0.001) (Table 3). The patients who were 

handicapped or had TUG restrictions had significantly higher 

DDC (P=0.019 and 0.001, respectively). However, the 

patients who were seen at home had lower DDC (P=0.001). 
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Table 1 Descriptive variables and DDC

Variable N Percent DDC ± SD P-value

Overall 1,000 100.00 4.63±3.51

Female 624 62.4 4.77±3.3
0.087

Male 376 37.6 4.29±3.7

Outpatient clinic 536 53.6 5.31±3.7
0.001708a

Home visit 464 46.4 3.76±3.6

Educated 614 61.4 4.72±3.4
0.24

Illiterate 376 37.6 4.39±3.0

With health insurance 911 91.1 4.79±3.5
0.001708a

No health insurance 79 7.9 2.56±2.9

Note: aRelationship is statistically significant in Student’s t-test (P,0.05) (adjusted P-values obtained via FDR).
Abbreviations: FDR, false discovery rate; DDC, daily drug consumption.

Table 2 Associations between health conditions and DDC

Health condition Na Present 
(mean DDC ± SD)

Nb Not present 
(mean DDC ± SD)

P-value

Diabetes 736 6.26±3.9 394 3.94±3.1 0.001708c

IGT 218 5.91±3.0 792 4.94±3.2 0.001708c

Metabolic syndrome 406 6.28±3.6 594 4.52±3.0 0.001708c

Hypertension 726 5.30±3.4 274 2.46±2.6 0.001708c

CAD 230 6.43±5.7 770 3.98±3.2 0.001708c

Atrial fibrillation 63 7.03±4.3 937 5.06±3.4 0.001708c

Heart failure 147 6.52±3.5 853 4.26±3.4 0.001708c

Chronic obstructive pulmonary disease 169 5.68±3.6 831 4.34±3.4 0.001708c

History of depression 177 6.96±4.1 823 4.09±3.1 0.001708c

Osteoporosis 187 5.88±3.6 813 4.30±3.4 0.001708c

CRF 65 5.63±3.5 935 4.45±3.4 0.001708c

Anemia 157 5.96±3.5 843 5.21±3.5 0.057622

Dementia 68 6.49±4.1 932 4.46±3.4 0.001708c

Handicapped 141 5.4±4.1 859 4.45±3.3 0.019839c

Trauma history 369 5.45±3.6 631 4.06±3.3 0.001708c

Stroke 108 5.86±3.7 892 4.43±3.4 0.001708c

Chronic pain 511 5.63±3.6 489 3.52±3.0 0.001708c

UI 247 6.29±4.0 753 3.74±4.7 0.001708c

Dizziness 392 5.51±3.1 608 4.86±3.3 0.041c

Falls 281 5.56±3.9 719 4.23±3.2 0.001708c

POTd 212 5.78±3.4 788 4.86±3.3 0.008483c

Daytime sleepiness 327 5.74±4.0 673 4.79±3.0 0.005857c

Sleep onset insomnia 345 5.52±3.7 655 4.86±3.2 0.037486c

Interrupted sleep 306 5.67±3.8 694 4.85±3.2 0.0164c

Restricted mobilitye 372 5.29±3.9 628 4.16±3.1 0.001708c

Gastric disturbances 416 5.85±3.6 584 3.73±3.2 0.001708c

Notes: aNumber of patients who have the related clinical condition; bnumber of patients who do not have the related clinical condition; crelationship is statistically significant 
in Student’s t-test (P,0.05) (adjusted P-values obtained via FDR); dheart rate increase of 30 beats per minute (bpm) or more, or over 120 bpm, within the first 10 minutes 
of standing, in the absence of orthostatic hypotension;65 eaccording to TUG test.12

Abbreviations: CAD, coronary artery disease; CRF, chronic renal failure; DDC, daily drug consumption; FDR, false discovery rate; IGT, impaired glucose tolerance; 
POT, postural orthostatic tachycardia; TUG, Timed Up and Go; UI, urinary incontinence.
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Other relationships of categorical variables with DDC are 

shown in Tables 1 and 2, while Table 3 shows the correla-

tions of continuous variables with DDC.

TB and TG scores (P=0.004 and 0.005, respectively), 

GDS score (P=0.001), BMI (P=0.001), and WC (P=0.001) 

were positively correlated with DDC, whereas MMSE score 

was negatively correlated (P=0.034). DDC was not cor-

related with either CD test score (P=0.299) or ADL score 

(P=0.218). Nonetheless, a positive correlation with IADL 

score (P=0.026) was seen. Serum creatinine level (P=0.004) 

and NLR (P=0.024) were also significantly correlated with 

DDC. As expected, the number of chronic diseases had 

the strongest correlation (correlation coefficient =0.538, 

P,0.001) (Table 3).

Multiple regression results: The variables that remained 

significant at the last (14th) step of the multiple regression 

analysis were metabolic syndrome, chronic pain, incon-

tinence, increased serum creatinine level, increased GDS 

score, reported gastric disturbances, and NLR (Table 4).

Discussion
In the present study, we investigated DDC and related factors 

in older adults in a primary care setting. The mean DDC in the 

whole group was 4.63±3.51. In female and male subgroups, 

the mean DDC was 4.77±3.3 and 4.29±3.7, respectively. In 

a retrospective review of hospital records of 1,205 geriatric 

patients who had applied to be treated at the University of 

Istanbul, the mean DDC was 4.36,28 which is similar to our 

finding. In studies in different regions of Turkey, the mean 

DDC ranged from 2.18 to 4.50.29–32 These results suggest that 

there may be regional differences in terms of DDC.33

There seems to be international differences regarding 

DDC as well. A study in Germany reported that older primary 

care patients used 3.7 prescribed medicines and an additional 

1.4 over-the-counter drugs.5 A Swedish study of 1,347,564 

individuals aged $65 years reported that DDC ranged from 

0 to 40 drugs with a median of 4, whereas the median number 

was 3.5 in 2 Belgian studies.34,35 In a retrospective study of 

older Italian patients, the mean DDC was 6.3±4.2.6

There are contradictory results regarding gender differ-

ences in DDC. According to the Kuopio 75+ study and a 

study in Spain, female sex was significantly associated with 

Table 3 Correlations between continuous variables and DDC

Variable DDC

Correlation 
coefficient (r)

P-value

Age 0.135a 0.000

BMI 0.145a 0.001708

WC 0.148a 0.001708

Education (years) 0.072 0.065816

Income 0.078 0.077795

CD test scoreb -0.046 0.299

ADL score 0.048 0.218325

IADL score -0.090a 0.026091

Serum creatinine 0.143a 0.004731

MMSE scorec 0.086a 0.034971

TB score -0.130a 0.004731

TG score -0.125a 0.005857

GDS score 0.133a 0.001708

NLR 0.119a 0.024344

Number of chronic diseasesd 0.538a 0.000

Notes: aRelationship is statistically significant in Pearson’s correlation (P,0.05) 
(adjusted P-values obtained via FDR); bthe illiterate subjects were unable to 
gain .1 point in the CD test; crelationship is inverse; daccording to Alwan:66 Global 
Status Report on Noncommunicable Diseases 2010.
Abbreviations: ADL, Activities of Daily Living; BMI, body mass index; CD, Clock 
Drawing; DDC, daily drug consumption; FDR, false discovery rate; GDS, Geriatric 
Depression Scale; IADL, Instrumental Activities of Daily Living; MMSE, Mini 
Mental State Examination; NLR, neutrophil/lymphocyte ratio; TB, Tinetti Balance; 
TG, Tinetti Gait.

Table 4 Risk factors for higher DDC after regressions

Variable Unstandardized coefficients P-value 95% confidence interval

B Standard error Lower Upper

Constant 0.96 0.66 0.15 -0.342 2.257

Metabolic syndrome 1.45 0.39 ,0.0001 0.677 2.217

Chronic pain 0.84 0.41 0.043 0.028 1.649

UI 0.99 0.41 0.016 0.186 1.786

Creatinine 1.08 0.37 0.004 0.351 1.817

Geriatric depression scale 0.07 0.03 0.009 0.017 0.120

Gastric disturbances 0.95 0.38 0.012 0.206 1.688

NLR 0.327 0.122 0.008 0.087 0.568

Note: Statistically significant in backward stepwise linear regressions (P,0.05).
Abbreviations: DDC, daily drug consumption; NLR, neutrophil/lymphocyte ratio; UI, urinary incontinence.
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higher DDC.36,37 However, it was also reported that older men 

in Malaysia had a 1.09-fold increased risk of PP compared 

to older women.38 Additionally, there are studies in which no 

significant difference was found between male and female 

subjects.35,39 Although the mean DDC was slightly higher in 

women compared to men, the difference was not significant 

in our study.

In our study, metabolic syndrome, chronic pain, UI, 

increased creatinine levels, increased GDS score, reported 

gastric disturbances, and NLR were found to be independent 

risk factors for DDC.

As for GDS, we could not find a relevant study on GDS 

in the literature. However, there are studies reporting associa-

tions of depression with PP. Recently diagnosed depression 

was found significantly associated with PP in older adults.35 

The Kuopio study reported that depression was significantly 

associated with PP in patients aged .75 years.37 Also, a study 

that assessed depression in nursing home residents in various 

European countries reported similar findings.40

Misawa et al41 found no significant difference in meta-

bolic syndrome prevalence between monotherapy and PP 

groups (23.4% vs 21.0%; P=0.60) among patients taking 

antipsychotics. On the other hand, the PP group was more 

likely to have pre-metabolic syndrome (46.7% vs 34.1%; 

P=0.019).41 Misawa et al41 suggested that these results 

might indicate a relationship between PP involving multiple 

antipsychotics and metabolic syndrome. Correll et al42 also 

found that compared to monotherapy patients taking one 

antipsychotic, those taking two or three antipsychotics were 

more likely to have metabolic syndrome (50.0% vs 34.4%; 

P=0.015). They implied that patients receiving antipsychotic 

PP had poorer metabolic health, but this does not indicate 

that metabolic syndrome is an independent risk factor, as 

there are important confounding contributors to antipsychotic 

PP such as inactivity.42 Another study reported that higher 

DDC was independently associated with metabolic syndrome 

in older Malaysians.43 Our regression analyses yielded the 

same result.

Older adults suffer painful conditions such as chronic, 

neuropathic, and arthropathic pain more often. It is well 

known that chronic pain is one of the main causes of PP in this 

population.44,45 An Australian study revealed that presence of 

pain was significantly associated with PP in institutionalized 

older adults.46 Pain was also found to be strongly related to 

PP in cognitively impaired older adults (P,0.001).47 The 

Shelter study also revealed the same for older nursing home 

residents (P,0.001).40 Chronic pain is often associated 

with comorbidities that can be classified into three major 

groups: 1) behavioral comorbidities (psychiatric) that can 

be diagnosed according to the Diagnostic and Statistical 

Manual of Mental Disorders, 2) behavioral comorbidities 

(psychological) devoid of Diagnostic and Statistical Manual 

of Mental Disorders criteria, and 3) somatic comorbidities 

with or without a behavioral component.48 The propensity for 

comorbidities in patients with chronic pain may also account 

for the relevance of chronic pain to PP, in addition to the 

patients’ tendency toward excessive analgesic consumption. 

Nevertheless, chronic pain was independently associated with 

increased DDC in our study.

Gastric disturbances were also an independent risk factor 

in our study. It has been reported that the most commonly 

prescribed medications are for gastrointestinal diseases.49 

However, consumption of an excessive number of drugs or 

inappropriate medications often brings about adverse reac-

tions. Gastric disturbances are one of the most common types 

of adverse reactions.50 Some patients resort to gastrointestinal 

drugs such as proton pump inhibitors or antacids to alleviate 

or avoid the side effects of their medications. These attempts 

lead to “treatment cascades” and increase DDC. Other studies 

designed to investigate PP in various patient groups reported 

similar results.51–53

In our study, UI remained significantly associated with 

increased DDC in the final step of the regression analysis. 

Like PP, UI is also one of the most common problems in 

older adults, and there is sufficient evidence suggesting an 

association with PP. In a cross-sectional study of 1,705 older 

adults, PP was among the factors associated with UI.54 In 

another study aiming to determine the medications that may 

contribute to urinary symptoms in patients aged $60 years, 

only PP (odds ratio =4.9, 95% CI =3.1–7.9) was found to 

be significantly associated with UI.55 The medications used 

for UI increase the risk for PP and, on the other hand, PP 

can precipitate the onset of UI.56,57 Diuretics are the most 

common medications that cause UI.58

Glomerular and tubular function decrease and serum crea-

tinine increases with age. As kidney functions are impaired 

by disease and age-related changes, excretion of drugs is 

hampered. Therefore, inappropriate medication intake is a 

matter of greater concern in older adults, especially in those 

with diagnosed renal function impairment. Despite this, there 

is insufficient concern regarding the necessity of avoiding 

further deterioration. A study of patients aged .70 years pre-

viously diagnosed with chronic kidney disease reported that 

a mean number of 6.2 drugs per patient had been prescribed 

and 13% of all medications were potentially inappropriate.59 

In a similar study, Blix et al60 found that the mean number 
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of drugs prescribed per patient was higher for the impaired 

renal function group compared to the control group (6.2 vs 

4.1). The authors pointed out that the former group had more 

comorbidities, such as diabetes, hypertension, and cardiac 

diseases, which increased the mean medicine consumption 

and also may have facilitated renal impairment.60 It is safe 

to say that the risk of medication-induced nephrotoxicity 

increases with increasing numbers of medications. There-

fore, older adults are especially prone to being on potentially 

nephrotoxic medication regimens. CRF was significantly 

associated with increased DDC in our study. To avoid col-

linearity, only serum creatinine level (rather than CRF) was 

added to the regression analysis, and it remained significant 

in the last step.

Another interesting finding in this study was that NLR 

was an independent risk factor for increased DDC. Defined as 

the neutrophil count divided by the lymphocyte count, NLR 

is considered a potentially beneficial indicator of nonspecific 

immune responses to a number of bodily stress conditions. 

Zahorec61 suggested that NLR could be a measure of clini-

cal severity in seriously decompensated patients. NLR has 

also been regarded as a promising marker of inflammation 

that might be used to estimate prognosis in various dis-

eases such as cardiovascular problems and gastrointestinal 

malignancies.62,63 There are studies suggesting that NLR is 

an independent predictor of short- and long-term outcomes 

in acute coronary syndromes and stable coronary artery 

disease.64 It is known that NLR increases with inflamma-

tion; also, drugs are likely to be administered in conditions 

associated with inflammation. This may account for the 

link between DDC and increased NLR. Our study revealed 

a direct association between higher DDC and NLR. To the 

best of our knowledge, this is the first study indicating such 

a relationship.

We would like to outline the importance of first-line 

health services. Primary care is a major step in ensuring 

appropriate medical treatment. Primary care physicians have 

essential roles in ensuring that older patients’ drug regimens 

are adequate and concise. To achieve this, they require mul-

tidisciplinary support involving specialists, pharmacists, and, 

optimally, a geriatric health care team. Collaboration with the 

older patient and their family members is also essential.

Another major strength of this study was its ability to 

determine independent relationships with DDC, a parameter 

that has many contributing factors. Last but not least, we 

found an independent correlation between DDC and NLR, 

suggesting a direct relationship between PP and inflammation, 

and potentially inspiring new studies on both subjects.

The limitations of our study include its cross-sectional 

design. Although important, our results cannot be extrapo-

lated to big populations as the study was not longitudinal and 

also had a limited study sample. Furthermore, higher DDC 

can be a cause as well as a consequence, and sometimes both, 

according to the situation. For such a parameter, we cannot 

claim, based on our results, that we could reveal the exact 

directions of all its causal relationships.

Conclusion
In our study, univariate tests suggested associations between 

DDC and various demographic and clinical parameters. When 

other variables were controlled for in a multiple regression 

analysis, serum creatinine level and NLR were the labora-

tory factors that remained significantly associated with DDC. 

As for clinical conditions, metabolic syndrome, GDS score, 

UI, gastric disturbances, and chronic pain remained signifi-

cantly associated with increased DDC in the last step of the 

multiple regression analysis. To understand the multifaceted 

relationships of PP in terms of its causes as well as outcomes, 

longitudinal studies of greater scale would be of benefit.
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