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of medicine and antibiotic consumption for developing nations. We examine
the relationship between family medicine and physician-prescribed antibiotic
consumption over the years. We use nationally representative Turkey's Health
Surveys for the years 2008 through 2012. We employ a multivariate regression
analysis by implementing the Ordinary Least Squares method to understand
the factors which determine prescribed antibiotic and medicine use. Findings
indicate that antibiotic utilization trend declines in 2010 and continue falling
in 2012 as well compared to 2008. We also find that visiting family medicine
increases the probability of antibiotic utilization, which is inconsistent with
the aim of the Health Transformation Program. However, the positive
relationship between the family medicine visit and antibiotic use weakened
over the years. Although Turkey took several measures and succeeded to
reduce antibacterial resistance to some extent, antibiotics are still the most
resorted drug type among therapeutic groups.

Keywords: Prescribed Antibiotics Utilization, Prescribed Medicine
Utilization, Family Medicine, Socio-Economic Determinants

Makale Tiirii Article Type Abstract
Aragtirma Makalesi Research Article Yanlig ve asirt antibiyotik tiikketiminin bireylerin sagligi lizerinde dogrudan
etkileri oldugu gibi, iilkelerin sinirli saglik hizmeti biitgelerini etkileyen
dolayli sonuglar1 da vardir. Gelismekte olan iilkeler igin ilag ve antibiyotik
Basvuru Tarihi Application Date tilketiminin belirleyicileri hakkinda ¢ok az kanit bulunmaktadir. Aile
26.09.2020 09.26.2020 hekimligi ile hekimlerin regete ettigi antibiyotik tiikketimi arasindaki iliskiyi
yillar i¢inde incelemekteyiz. Ulusal temsiliyeti olan Tiirkiye Saglk
Arastirmalarin1  2008-2012  yillari1  kapsayacak sekilde c¢aligmamizda
Yayma Kabul Tarihi Admission Date kullanmaktayiz. Regete edilen antibiyotik ve ilag kullanimini belirleyen
18.12.2020 12.18.2020 faktorleri anlamak icin En Kiigiik Kareler yontemini uygulayarak c¢ok
degiskenli bir regresyon analizi kullanmaktayiz. Bulgular, antibiyotik
kullanim egiliminin 2010'da diistiigiinii ve 2008'e kiyasla 2012'de de diismeye
DOI devam ettigini gostermektedir. Ayrica aile hekimi ziyaretinin, Saglikta
https://do.ora/10.30798/makuiibf.800396 Donus}lm Progranvnmn amact ile tutars1; olacak sekllfie, antll'ny.otll? kulla.m%m
olasiligini artirdigin1 goézlemlemekteyiz. Ancak, aile hekimi ziyareti ile

antibiyotik kullanimi arasindaki pozitif iliski yillar gectik¢e zayiflamaktadir.
Tiirkiye c¢esitli onlemler almis ve antibakteriyel direnci bir dereceye kadar
azaltmay1 basarmis olsa da, antibiyotikler halen daha tedavi edici yontemler
arasinda en ¢ok basvurulan ilag tiirii olarak karsimiza ¢ikmaktadir.

Anahtar Kelimeler: Recete Edilmis Antibiyotik Kullanimi, Recete Edilmis
Tla¢ Kullanimi, Aile Hekimligi, Sosyoekonomik Belirleyenler
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GENISLETILMIS OZET

Calismanin Amaci

Antibiyotiklerin hastalik tedavilerinde kullanimi sonucu bir¢ok hayati kurtarmasinin yani sira
uygunsuz kullanim ve agir1 tiiketim sonucu hastalik siiresini uzattigi, 6liim oranlarini arttirdigi ve
hastanede daha uzun siire kalma sonucu maliyetleri artirdigi bilinmektedir. Bununla birlikte antibiyotik
direncinin global ekonomiye olan etkisi goz ardi edilemeyecek bir durumdur. Bu anlamda, antibiyotik
direncinin isgiicii piyasasinda verimliligi olumsuz etkiledigine dair onemli kanitlar da literatiirde
mevcuttur. Saglikta Doniisiim Programi ile bir¢ok dnemli saglik reformuna imza atan ve antibiyotik
kullanimint 6nemli Slgiide diisiiren Tiirkiye, antibiyotik kullaniminin halen daha ciddi seviyelerde
oldugu ve tedavi edici bir mekanizma olarak kullanildig1 bir iilkedir. Aile hekimliginin de bu tiir yanlig
uygulamalar1 diizeltmeye doniik bir program olmasi hasebiyle, yillar icerisinde aile hekimligi
uygulamasi ve regeteli antibiyotik kullanimi arasindaki iliskiyi ¢alismak ayr1 bir hassasiyete sahiptir.

Arastirma Sorulari

Aile hekimi ziyareti ile regete edilen antibiyotik kullanimi arasinda nasil bir iliski vardir? 2008-
2012 yillar1 arasinda antibiyotik kullaniminda artig veya azalig gézlemlenmis midir? Egitim, gelir, yas,
cinsiyet ve yerlesim yeri gibi degiskenler regeteli ilag ve antibiyotik kullanimi tizerinde etkili midir?

Literatiir Arastirmasi

Tiirkiye'de antibiyotik tiiketimini konu alan arastirmalar sinirli sayida ve daha ¢ok hastane
ortaminda yapilan c¢alismalardan ibarettir. Bu ¢aligmalardan elde edilen genel sonug; asir1 ve gereksiz
antibiyotik tiiketiminin Tirkiye'de siklikla karsilasilan bir olgu oldugudur. Uluslararas: literatiirle
uyumlu bir sekilde, Tiirkiye'de de yasli bireylerin daha az antibiyotik kullandiklara dair ipuglari
mevcuttur. Diger 6nemli bir husus ise, aile hekimi ziyaretlerinin antibiyotik kullanimi ile pozitif anlaml
bir iligki igerisinde oldugudur. Uluslararasi literatiirde aile hekimliginin bu yoniine isaret etmektedir.
Bununla birlikte, uluslararas1 literatiirde gelir seviyesinin disiik antibiyotik tiikketimi ile
iligkilendirilmesinin yaninda, Tiirkiye'de bu durumun aksi ipuglart mevcuttur diyebiliriz.

Yontem

Bu calismada, aile hekimligi programi ile hekimlerin recete ettigi antibiyotik ve ilag kullanimi
arasindaki iliski ¢coklu regresyon analizi kullanilarak incelenmektedir. Ayrica recete edilen antibiyotik
ve ilag¢ kullaniminin sosyoekonomik belirleyenlerinin neler oldugu iizerinde de inceleme yapilmistir. Bu
amaca yonelik, iki bagimli degisken lizerinde durulmaktadir. Bunlardan ilki regete edilen ila¢ kullanim1
ve digeri de regete edilen antibiyotik kullanimidir. Bunu gerceklestirebilmek igin, Tiirkiye Istatistik
Kurumu (TUIK) tarafindan 2008 yilindan bu yana iki yilda bir ve yiiz yiize gerceklestirilen, Tiirkiye
Saglik Arastirmalarindan yararlanilmistir. 2014 ve 2016 yillar1 ¢alismanin kapsami disinda kalmigtir
¢linkii recete edilen antibiyotik ve ila¢ kullanimina dair bu yillarda herhangi bir soru sorulmamustir.
TUIK, 2008 yilinda 14.655 kisiye, 2010 yilinda 14.447 kisiye ve 2012 yilinda 28.055 kisiye saglik

arastirmasi yapmustir. Veri kiimeleri, genel saglik durumu, kiginin alti ay veya daha uzun siirmesi
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beklenen herhangi bir saglik sorunu olup olmadigi, bu saglik sorununun katilimcimnin giinliik yasamini
ne 6l¢iide sinirladigy, is kazalar1 dahil olmak iizere yanit verenlerin sagligi ile ilgili cok cesitli sorulari
kapsamaktadir. Receteli ila¢ ve antibiyotik kullaniminin belirleyicilerini analiz etmek i¢in En Kiiciik
Kareler (OLS) yontemi uygulanarak ¢cok degiskenli regresyon analizleri kullanilmistir. Bu ¢alismada
ayrica, Genel Saglik Sigortasi uygulamasindan sonra iilkenin antibiyotik kullanimina yonelik egilimi de
rapor edilmistir.

Sonu¢ ve Degerlendirme

Bu calismada, recete edilen antibiyotik ve ilag tiiketiminin belirleyicileri, 2008'den 2012'ye
kadar, ulusal diizeyde temsil kabiliyeti olan Tiirkiye Saglik Arastirmalart kullanilarak aragtirilmistir.
Ayrica, aile hekimligi ziyaretleri ile antibiyotik kullanimi arasindaki iliskinin yillar i¢inde nasil gelistigi
de incelenmistir. Daha geng yastaki bireyler daha az tibbi {iriin tiiketirken, daha yash bireylerin (45
yasindan biiyiik) daha fazlasini tiikettigi sonucuna ulagilmistir. Okuma yazma bilmeyenler ve ilkokul
mezunlar1 disinda, ortaokul, lise ve iiniversite mezunu insanlar igerisinde regeteli ilaglardan 6nemli
Olciide daha az yararlanildig1 gozlemlenmistir. Bagka bir ifadeyle {iniversite veya daha yiiksek dereceye
sahip olanlar, okuma yazma bilmeyenlere gore daha fazla regeteli ilag tiikketiyor goriinmektedir. Ayrica,
calisan kisilerin daha az regeteli ilag tiikettigi de gézlemlenmistir. Ayrica, yash bireylerin geng olanlarla
kiyaslandiginda daha az antibiyotik tiikettikleri goriilmiistiir. Bu durum, doktorlarin yashlar i¢in
antibiyotik yazma konusunda daha hassas olduklarin1 géstermektedir diyebiliriz. Diger 6nemli bir bulgu
ise; antibiyotik kullaniminin 2008 yilindan sonra ¢ok keskin bir diisiis sergiledigi ve 2010 yilindan sonra
da bu diisiisiin devam ettigi yoniindedir. Bunun sebeplerinden bir tanesi; Genel Saglik Sigortas: ile
beraber farkli sigorta gesitlerinin ayni ¢at1 altinda birlesmesi ve antibiyotik yazimlarinda kontroliin daha
efektif bir hal almas1 gosterilebilir. Ayrica, Saghik Bakanhig tarafindan kurulan Akilli flag Kullanimi
programinin bir sonucu olarak da gosterilebilir. Bu programin amaglarindan biri de, uygunsuz
antibiyotik kullaniminin zararlari konusunda hastalar1 ve halk sagligi uzmanlarini egitmek olmustur.
Ayrica kurulan MEDULA sistemiyle beraber hastalarin gegmise dair ilag¢ kayitlart doktorlar tarafindan
goriilmekte ve boylelikle uygunsuz antibiyotik tiiketiminin dniine ge¢ilmis olunmaktadir. Diger 6nemli
bir bulgu ise, antibiyotik kullanimi ile aile hekimi ziyareti arasinda pozitif ve anlamli bir iliskinin
oldugudur. Fakat bu iligkinin yillar icerisinde zayiflamakta oldugu da dikkate deger bir sonugtur. Aile
hekimlerini antimikrobiyallerin uygunsuz ve asir1 kullaniminin tehlikesi konusunda egitmek, sinirl
saglik bitcesine sahip llkelerdeki politika yapicilar ig¢in biiyiik 6nem tasidigi diistintilmektedir.
Gergeklestirilen birgok saglik reformuna ve 6nlemlere ragmen, Tiirkiye’de insanlar halen daha tedavi
edici yontem olarak antibiyotik tiiketimini tercih etmektedirler. Dolayisiyla, daha ¢ok efektif 6nlemlerin

alinmasi, bireylerin ve tedavi edicilerin egitilmesi ¢ok bilyiik 6nem arz etmektedir.
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1. INTRODUCTION

Antibiotics have saved many lives in treating diseases caused by bacteria since they were first
discovered. However, inappropriate use and over-consumption of antibiotics lead to the emergence of
antibiotic resistance, which directly impacts patients in the form of more extended illnesses, increased
costs, increased mortality, and an extended stay in the hospital (WHO,2017). Besides direct impacts on
human life, antimicrobial resistance has some indirect implications on the global economy as well.
Employees will take days off because of sickness for which they cannot use antibiotics due to
antibacterial resistance, and this will then reduce productivity and cause a higher cost of treatment
(WHO,2017).

In this study, we examine the relationship between the family medicine program and the
physician-prescribed antibiotic and medicine utilization between 2008 and 2012. Turkey introduced the
HTP in 2003 intending to announce Universal Health Coverage (UHC) to provide its citizens with a
more equitable, protective, and quality health care system (Atun et al., 2013: 65) The UHC offers
individuals, irrespective of their ability to pay, to obtain the necessary treatment. Both supply- and
demand-side reforms led to an increase in access to health care services and pharmaceuticals (Stokes et
al., 2015). For example, while only 66.3% of the population was covered by health insurance in 2003,
this figure increased significantly to 95% in 2016.

Turkey expanded benefits coverage for public health insurance for the most impoverished
population in 2005 by providing outpatient care services and reimbursing outpatient pharmaceutical
expenditures, which were not covered under the plan in the past (Tirgil et al., 2018). Also, the
reimbursement reform allowed employees to access to the Ministry of Health hospitals and private
pharmacies (Atun et al., 2013). All these paved the way to easy access to prescribed drugs, which can
cause over-utilization and inappropriate use of antimicrobial medicine (Karabay and Hosoglu, 2008:
1169).

Turkey piloted a family medicine program in Duzce province in 2005. Then, contract-based
family medicine scaled up across the country until 2010, which aimed at providing a comprehensive set
of primary health care services, including maternal and child health care services, immunization
services, antenatal services, and first contact of diseases commonly seen in primary health care, through
these centers. The health care services offered by family medicine are free to everyone regardless of
their insurance status, and the general government budget meets the cost incurred by these services. In
the meantime, easy access to primary care through family physicians may lead to over-consumption and
improper use of antibiotics by the public (Ternhag et al., 2014).

Turkey was one of the countries where antibiotics over-used by its population (Karabay et al.,
2011). Although antibiotics represent the most substantial proportion (11% of the total market in 2018)
by volume among therapeutic groups, there has been a significant decline (33%) in its consumption
since 2010 (IEIS, 2018). With the help of the HTP, mainly introducing the UHC, the Ministry of Health
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has started educational programs that educate specialists, pharmacists, and family medicine physicians
on the danger of inappropriate and over-use of antimicrobials (Sagir and Parlakpinar, 2014: 32). Besides,
unifying different insurance schemes into one under Social Security Institution by introducing UHC
made the Ministry of Health the only authority on deciding what medicinal products will be prescribed
and the pricing of pharmaceuticals. Then, the Social Security Institution, with UHC, became the only
buyer of health care services in the market, deciding on which medicinal products will be reimbursed
(Ozturk et al., 2019). In this way, reforming the health system allowed the Turkish authorities to have
more control over antimicrobial utilization and other prescribed medicinal products.

Few studies have examined antimicrobial utilization in Turkey, which provides information on
the impact of interventions in hospital settings (Ozkurt et al., 2005, Ertugrul et al., 2009, Yilmaz et al.,
2009, Devrim et al., 2009, llhan et al., 2009, Saba et al., 2011, Aydin and Gelal, 2012, Mollahaliloglu
et al., 2013, Parlak et al., 2013,). One study examined antibiotic use patterns between 2001 and 2006,
using sales data provided by the Intercontinental Medical Statistics (IMS) (Karabay and Hosoglu, 2008).
They indicate that the total utilization of antibiotics increased; specifically, the most substantial increase
occurred after the reimbursement policy reform in 2005. Another study investigated behaviors of family
medicine physicians on the use of antibiotics, conducting analyses in Bolu and Duzce provinces of
Turkey in 2006, where the family medicine program was first piloted (Karabay et al., 2011). They find
that there exists a considerable amount of over-consumption of antibiotics by family medicine patients.
A critical study investigated the relationship between a nationwide antibiotic restriction program
implemented in 2003 and antibiotic utilization between 2001 and 2005 in four university hospitals. They
find that the program led to reduced costs and antimicrobial resistance (Altunsoy et al., 2011: 339).
Another critical study only looked at the socio-economic predictors of prescribed and non-prescribed
medicine use in Turkey and found that non-prescribed medicine utilization has been increasing since

2012, while prescribed medicine use has been falling since then (Ozturk et al., 2019).

2. METHODS

In this study, we focus on two outcome variables. First, we examine the determinants of
prescribed medication use. Then, we turn to our focus on the predictors of prescribed antibiotic
utilization. The question asked in the survey to define prescribed medicine utilization is, 'Have you taken
any prescribed medicine, including herbal drugs, vitamins, and dietary products, within the last two
weeks?' The question for antibiotic use is conditional on the first question for which if the person states
'Yes,' then the surveys ask, 'Have you taken any prescribed antibiotics?' These two variables are discrete
variables, which comprises of "Yes' or 'No' responses.

We utilize nationally representative Turkey's Health Surveys (THS) implemented biennially
since 2008 and conducted face-to-face by the Turkish Statistical Institute (TurkStat). We use THSs from

2008 to 2012 since these are the only surveys asking about the respondent's prescribed antibiotic
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consumption. TurkStat conducted the health surveys for 14,655 individuals in 2008, 14,447 individuals
in 2010, and 28,055 individuals for 2012,

The datasets cover a wide range of questions concerning the health of respondents, including
overall health status, whether the person has/had any health problem expected to last six months or more,
to what extent this health problem limited the respondent's daily life, job accidents in the last 12 months,
and physical pain in the last four weeks. Besides health-related information, the datasets include
information regarding individual-level background characteristics, including age groups, education
level, household income, employment status, gender, urbanicity, insurance status, and the respondent'’s
family physician visit.

We use pooled multivariate regression analyses by implementing Ordinary Least Squares (OLS)
to analyze the determinants of prescribed medicine and antibiotic use. In this study, we also report the
trend for antibiotic utilization after the UHC implementation, which unified different insurance schemes
with almost the same benefits package. We cluster our regressions to obtain correct standard errors based
on household identifiers that we have available in each dataset.

In our regression analyses, we use 7 age group dummies (15-24 being the reference category,
25-34, 35-44, 45-54, 55-64, 65-74, 75+), education levels (illiterate being the reference, primary school,
middle school, high school or similar, and undergraduate or graduate), 10 categories of household
income, employment status (Yes, employed; No, unemployed), gender, urbanicity, health status (good
or bad), a health problem in the last 6 months (Yes/No), daily life limitation due to health problem
(Yes/No), job accident (Yes/No), physical pain (Yes/No), 6 insurance categories (no insurance being
the reference category, government employee insurance, retired government employee insurance, social
insurance for workers, Bag-Kur for self-artisans, green card for the poor, and private insurance), and
family medicine visit (Yes/No). We also employ 26 statistical area dummies to control for region-
specific effects and survey year dummies in our regression analyses.

Table 1 presents descriptive results. We report the summary statistics for prescribed antibiotic
and medicine utilization. The sample that we use to shed some light on the determinants of prescribed
antibiotic utilization is conditional on whether the respondent utilizes prescribed medicine. That is the
reason why we have a smaller sample size for the antibiotic analysis.

The first two columns indicate that younger age cohorts (15-24, 25-34, and 35-44) utilize more
antibiotics than their counterparts within the same age groups, and the difference is statistically
significant. However, when respondents get older (greater than 55 years old), the mean of antibacterial
utilization significantly declines, where more individuals say 'no' to antibiotic utilization. In the
meantime, we observe contrary results for prescribed medicine within age groups. Younger cohorts
consume less medicinal products, whereas older cohorts (greater than 45 years old) consume more of
them.

Besides, we do not observe any statistically significant differences within educational

attainments in terms of antibiotic consumption. As for the prescribed medicine utilization, except for
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illiterate and primary school graduates, middle school, high school, and university or more graduates

indicate significantly less utilization of prescribed medicinal products within their groups.

Table 1. Descriptive Statistics

Prescribed antibiotic utilization

Prescribed medicine utilization

No Yes Total No Yes Total
Age groups
15-24 0.076 0.094™ 0.082 0.230 0.082"" 0.186
[0.266] [0.291] [0.274] [0.421] [0.274] [0.389]
25-34 0.127 0.160™" 0.137 0.236 0.137™ 0.207
[0.333] [0.366] [0.344] [0.425] [0.344] [0.405]
35-44 0.160 0.184™ 0.167 0.210 0.168™ 0.197
[0.367] [0.387] [0.373] [0.407] [0.374] [0.398]
45-54 0.201 0.195 0.199 0.162 0.199™ 0.173
[0.401] [0.397] [0.399] [0.368] [0.399] [0.378]
55-64 0.195 0.177™ 0.190 0.090 0.190™ 0.120
[0.396] [0.382] [0.392] [0.286] [0.392] [0.325]
65-74 0.142 0.120™ 0.135 0.047 0.135™ 0.073
[0.349] [0.325] [0.342] [0.211] [0.342] [0.261]
75 or above 0.098 0.070™" 0.089 0.025 0.089™ 0.044
[0.298] [0.255] [0.285] [0.157] [0.285] [0.206]
Education levels
Illiterate 0.256 0.265 0.259 0.141 0.259™" 0.177
[0.436] [0.441] [0.438] [0.348] [0.438] [0.381]
Primary 0.418 0.405 0.414 0.351 0.414™ 0.370
[0.493] [0.491] [0.493] [0.477] [0.492] [0.483]
Middle school 0.110 0.112 0.111 0.203 0.111™ 0.175
[0.313] [0.316] [0.314] [0.402] [0.314] [0.380]
High school or similar 0.126 0.125 0.126 0.189 0.126™" 0.170
[0.332] [0.331] [0.332] [0.391] [0.332] [0.376]
Undergraduate or higher 0.090 0.092 0.091 0.115 0.091™ 0.108
[0.287] [0.289] [0.287] [0.320] [0.287] [0.310]
Household income
Less than 350 TL 0.079 0.092™ 0.083 0.073 0.083™ 0.076
[0.270] [0.289] [0.276] [0.260] [0.276] [0.265]
351 - 500 0.076 0.102" 0.084 0.082 0.084 0.083
[0.265] [0.303] [0.278] [0.275] [0.278] [0.276]
501 -620 0.073 0.087™ 0.077 0.069 0.078™ 0.071
[0.260] [0.282] [0.267] [0.253] [0.267] [0.258]
621 - 750 0.102 0.106 0.104 0.096 0.104™ 0.098
[0.303] [0.308] [0.305] [0.294] [0.305] [0.297]
751 - 900 0.116 0.110 0.114 0.107 0.114" 0.109
[0.321] [0.313] [0.318] [0.309] [0.318] [0.312]
901 - 1100 0.123 0.117 0.121 0.115 0.121 0.117
[0.328] [0.321] [0.326] [0.319] [0.326] [0.321]
1101-1300 0.066 0.065 0.066 0.064 0.066 0.065
[0.249] [0.247] [0.248] [0.245] [0.248] [0.246]
1301-1700 0.133 0.127 0.131 0.144 0.131™ 0.140
[0.340] [0.333] [0.338] [0.351] [0.338] [0.347]
1701-2300 0.098 0.086" 0.095 0.102 0.094™ 0.100
[0.298] [0.280] [0.293] [0.303] [0.292] [0.300]
More than 2301 0.133 0.106™" 0.124 0.147 0.124™ 0.140
[0.339] [0.308] [0.330] [0.354] [0.330] [0.347]
Insurance groups
No insurance 0.040 0.045 0.041 0.090 0.041™" 0.075
[0.195] [0.207] [0.199] [0.286] [0.199] [0.264]
Gov’t employee 0.052 0.057 0.054 0.069 0.054™" 0.064
[0.223] [0.232] [0.226] [0.253] [0.226] [0.245]
Retired gov’t employee 0.131 0.107™ 0.124 0.083 0.124™ 0.095
[0.338] [0.309] [0.329] [0.276] [0.329] [0.293]
Social insurance for workers 0.475 0.471 0.474 0.474 0.473 0.473
[0.499] [0.499] [0.499] [0.499] [0.499] [0.499]
Bag-Kur 0.182 0.171 0.178 0.147 0.178™ 0.156
[0.386] [0.376] [0.383] [0.354] [0.383] [0.363]
Green card 0.096 0.126™ 0.106 0.107 0.106 0.107
[0.295] [0.332] [0.307] [0.309] [0.308] [0.309]
Private insurance 0.023 0.024 0.023 0.031 0.023™ 0.028
[0.151] [0.153] [0.151] [0.172] [0.151] [0.166]
Individual characteristics
Employed 0.264 0.283" 0.270 0.415 0.270™ 0.371
[0.441] [0.451] [0.444] [0.493] [0.444] [0.483]
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Female 0.644 0.637 0.642 0.507 0.642™" 0.547
[0.479] [0.481] [0.479] [0.500] [0.479] [0.498]
Urban 0.696 0.705 0.699 0.728 0.698™" 0.719
[0.460] [0.456] [0.459] [0.445] [0.459] [0.449]
Good health 0.412 0.385™" 0.404 0.754 0.403™ 0.649
[0.492] [0.487] [0.491] [0.431] [0.491] [0.477]
Has/had health problem expected to last 6 0.674 0.637™ 0.662 0.245 0.663™" 0.370
months or longer [0.469] [0.481] [0.473] [0.430] [0.473] [0.483]
Had limited daily life due to health 0.584 0.608™ 0.591 0.229 0.592™ 0.338
[0.493] [0.488] [0.492] [0.420] [0.492] [0.473]
Work accident 0.011 0.021™ 0.014 0.016 0.014 0.016
[0.105] [0.142] [0.118] [0.126] [0.118] [0.124]
Physical pain 0.651 0.698™" 0.665 0.344 0.665™" 0.440
[0.477] [0.459] [0.472] [0.475] [0.472] [0.496]
Family medicine visit 0.903 0.893" 0.900 0.814 0.900™ 0.840
[0.295] [0.309] [0.300] [0.389] [0.300] [0.367]
N 11492 5219 16711 39120 16742 55862

Notes: Mean coefficients; standard deviations in brackets. * p < 0.05, ™ p < 0.01, ™ p < 0.001.

Among the Green Card enrollees, a government-funded public health insurance program for the
poor, those who said 'yes' to antibiotic consumption is higher than their counterparts who said 'no.'
Besides, within the retired government employees, those who say 'yes' to antibiotic utilization is less
than those who state 'no." Although it is significant at the 10% level, respondents state more utilization
of antibiotics among employed. While individuals with good health state that they use less antibiotics,
those with health problems which limits their daily life seem to use more antibiotics. Besides,
respondents who had a work accident and physical pain consume more antibiotics. An interesting
outcome is that those with a health problem expected to last six months or longer state that they consume
fewer antibiotics than their counterparts, whereas they state that they use more prescribed medicinal

products.

3. RESULTS

Figure 1 presents the average prescribed medicine and antibiotic utilization by adults over time.
It is important to note here that antibiotic utilization declined dramatically in 2010 and continued
declining in 2012. Unifying various insurance schemes into one could be one explanation for this
declining trend because having only one buyer of health care services could produce more efficient use
of antibiotics in a way that would be used more rationally since there would be more control over
prescription antibiotics.

Another likely explanation to clarify why we see a dramatic decline in antibiotic consumption
is that the Ministry of Health established the Department of Rational Drug Use to promote rational drug
utilization and to raise public and health professionals' awareness on the danger of improper use of
antibiotics across the country in 2010 (Akdag, 2011).

The Ministry of Health also introduced a central system named MEDULA. This new system
allows doctors to see their patients' past treatment and medicinal records, which help them avoid
prescribing unnecessary drugs or avoid prescribing the same or similar medicinal products. MEDULA

helps the Ministry of Health to have control over pharmaceutical expenditures and to track medicinal
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prescriptions. We believe that MEDULA helped reduce prescribed antibiotic utilization throughout the
country.

On the other hand, drug prices have declined over time in Turkey, which would increase the
guantity demanded of prescribed medicinal products. However, we observe a somewhat constant trend
over the studied period, increasing first in 2010, then declining afterward. It appears that the
interventions mentioned above have canceled out the effect of the price decline in the quantity demanded
of pharmaceutical products.

Figure 1. Average Use Of Prescribed Antibiotics And Medicine
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Figure 2 illustrates antibiotic consumption by different insurance groups before and after the
UHC was put into implementation. We observe a similar trend for all insurance types, indicating
dramatic declines in antibiotics utilization in 2010 and a continuous decline afterward.

Figure 2. Average Use Of Prescribed Antibiotics By Insurance Groups
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Figure 3 illustrates some pharmaceutical products in terms of unit scale by years. It is shown
that antibiotics products are leading therapeutic groups, among others, by 16,4% in Turkey, which went
down to 11% in 2018 among treatment groups. This outcome shows us that the declining trend of
antibiotics utilization that resulted from the precautions mentioned above has still been going. However,
although its consumption has been declining among therapeutic groups, antibiotics are still the most
preferred drug type by 2018 in Turkey.

Figure 3. Treatment Groups On Unit Scale
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Our interest lies in two subjects, which are prescribed medicine and prescribed antibiotic
consumption. The first column of Table 2 reports the determinants of medicine utilization in the studied
period. We show that medicine consumption is higher for older cohorts than the younger cohort aged
15-24. We expect this result because as people grow older, they will have more chronic conditions for
which they may need more prescribed medicine.

Although the coefficients are not significantly different from zero for most education levels,
those with a high school degree or more seem to consume more prescribed medicine than illiterate
individuals. We also observe that employed individuals consume less prescribed medicine, which may
result from not being able to go to a doctor during the day. Those who state that they have health
problems, limited daily life due to health issues, and feeling physical pain consume more physician-
prescribed medicine. In terms of insurance groups, they are all likely to consume more prescribed
medicine than the uninsured group as expected because those with formal insurance will not incur the
full cost of pharmaceuticals.

Table 2. OLS Results For Prescribed Medicine And Prescribed Antibiotic Utilization

Prescribed medicine utilization Prescribed antibiotic utilization
1) 2

Age groups
25-34 0.026™" -0.007

(0.006) (0.017)
35-44 0.041™ -0.026

(0.006) (0.017)
45-54 0.084™" -0.056™"

(0.006) (0.017)
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55-64 0.154™ -0.066™"
(0.008) (0.017)
65-74 0.188™" -0.080™"
(0.010) (0.019)
75 or above 0.209™" -0.121™"
(0.012) (0.020)
Education levels
Primary 0.010 -0.012
(0.006) (0.010)
Middle school 0.011 -0.011
(0.007) (0.015)
High school or similar 0.015™ -0.014
(0.007) (0.015)
Undergraduate or higher 0.037™" 0.015
(0.009) (0.018)
Household income (TL)
351 -500 0.004 0.026
(0.010) (0.019)
501 -620 0.020" 0.038"
(0.011) (0.020)
621 - 750 0.029™" 0.040™
(0.010) (0.019)
751 - 900 0.028™" 0.046™
(0.010) (0.019)
901 - 1100 0.047™ 0.035"
(0.010) (0.019)
1101-1300 0.044™" 0.041"
(0.011) (0.022)
1301-1700 0.028™" 0.062""
(0.010) (0.019)
1701-2300 0.045™" 0.055™"
(0.010) (0.021)
2300 or above 0.035™ 0.038"
(0.010) (0.021)
Individual-level and health characteristics
Employed -0.026™" 0.006
(0.004) (0.010)
Female 0.048™" -0.019™
(0.004) (0.008)
Urban 0.018™ 0.022™
(0.005) (0.010)
Good health -0.076™" -0.035™
(0.006) (0.009)
Has/had health problem expected to last 6 months 0.204™ -0.061™"
or longer (0.006) (0.009)
Had limited daily life due to health 0.050™" 0.040™"
(0.006) (0.009)
Work accident 0.004 0.099™
(0.015) (0.032)
Physical pain 0.096™" 0.050™"
(0.004) (0.008)
Family medicine visit 0.034™ 0.073™
(0.008) (0.022)
Year
2010 -0.032™" -0.187"
(0.011) (0.030)
2012 -0.054™" -0.210™"
(0.009) (0.028)
Interaction terms
Family medicine visit X 2010 0.047™ -0.077™
(0.012) (0.032)
Family medicine visit X 2012 0.041™ -0.066™
(0.010) (0.029)
Constant 0.013 0.400™"
(0.019) (0.041)
R-squared 0.227 0.090
N 55862 16711

*okk

Notes: Robust standard errors in parentheses.“ p <.1, ™ p < .05, ™ p < .01. We cluster standard errors at the
household level. In all regression models, we control for 26 statistical area dummies. While we control for different
insurance groups in all our analyses, we do not report their estimates here. Instead, we show the antibiotic use
patterns over time for various insurance groups in Figure 2 in the text.
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As for the physician-prescribed antibiotic consumption, older age cohorts consume fewer
antibiotics, indicating that doctors may be concerned about the potentially harmful effects of antibiotics
to the elderly through antibiotic resistance (Filippini et al., 2006).

Education levels do not produce statistically significant results in antibiotic consumption. It
seems that more income yields significant and positive estimates for antibiotic consumption. Besides,
we find that income is positively related to more prescribed medicine utilization. What is interesting
here that although female respondents state they use more physician-prescribed medicine, they report
less consumption of antibiotics than their male counterparts, which can be explained by the fact that
doctors do not want to prescribe antibiotics when women are pregnant or expected to be pregnant
because this would harm the baby.

Urban residents seem to use more antibiotics than rural ones, which may be an indication of
easy access to physicians and pharmacies. Although individuals who report having health problems
expected to last six months indicate using more medicine, they seem to consume less of antibiotics,
which may be an indication of using other resources than antimicrobial drugs to deal with their health
issues. It seems that people who report having good health consume less prescribed medicine and
antibiotics.

Another significant result from our analysis is that year dummies show that antibiotic use
declines in 2010 and 2012 dramatically compared to 2008. Finally, there is a positive relationship
between family medicine visits and antibiotics use, although the aim of establishing a family medicine
program was to reduce inappropriately- and over-consumption of antibiotics. However, significant
interaction terms indicate that the positive relationship between family medicine visits and antibiotic
consumption weakened over the years, indicating that family practitioners are becoming more aware

when writing antibiotics.

4. DISCUSSION

In this study, we explore the determinants and consumption patterns of prescribed antibiotics
and medicine in Turkey by using large and nationally representative Turkey's Health Surveys from 2008
to 2012. We also examine how the relationship between family medicine visits and antibiotics evolve
over the years. To the best of our knowledge, this is the first study investigating the determinants of
antibacterial medicine utilization before and after the implementation of the UHC, using nationally
representative datasets from Turkey. We uniquely provide essential information on the relationship
between antibiotics use and family medicine visits in Turkey.

Antimicrobial-drug resistance has indirect implications as well as direct consequences. One of
the indirect adverse effects includes the constraint on the limited health care budgets of countries, which
is caused by over-use and improper utilization of antimicrobial medicines (McGowan, 2001: 286).
Although Turkey has made significant progress in taking precautions against antibiotic consumption as

part of the HTP, improper use of antibiotics still poses a threat to the health system budget because
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Turkey is a country where antibiotic consumption and antimicrobial drug resistance is still high. In line
with this, a report indicates Turkey will incur an economic loss between $220 billion and $1.4 trillion
by 2050 because of antibiotics' antimicrobial resistance and over-consumption (TEPAV, 2017).

Findings indicate that those who visit family medicine are more likely to use antibiotics, which
is consistent with the literature by Ternhag and colleagues (Ternhag et al., 2014). They report that easy
access to primary care health centers leads to more antibiotic prescriptions. Another critical study
indicates that family physicians write the most prescriptions containing antibiotics compared to
specialists in other areas such as pediatrics and internal medicine (Mollahaliloglu et al., 2013: 281).
However, the positive relationship between antibiotic use and family practitioners has weakened,
indicating that Turkey has promoted rational drug use over the years through the means of family
medicine. Besides, Turkey still needs to promote rational drug use awareness and effectively take some
policy actions through the Department of Rational Drug Use to reduce inappropriate use of antibiotics
and antimicrobial resistance. For this purpose, policymakers can implement policies such as legislative
regulations, including rational drug use in primary education curricula, medical and pharmacy faculties.
Family physicians are the first contact of most individuals when they get sick. Along the way, family
physicians were educated on the danger of antibiotic utilization. However, it still seems a significant
issue in terms of prescribing antibiotics. Therefore, special attention needs to be given to these family
medicines to reduce inappropriate and over-consumption of antibacterial.

Our estimations report that antibacterial drug utilization declined over time between 2008 and
2012. The dramatic decline we observe was in 2010, and the decline continued afterward. We could
explain this result by seeing patients' records on drug utilization through the MEDULA system helped
doctors avoid prescribing unnecessary antibacterial. MEDULA also allowed the Ministry of Health to
observe physicians' attitudes towards prescribing antimicrobial medicine, and if needed, they could
intervene with the process to reduce antibacterial resistance. Another likely explanation is that different
insurance schemes, including Social Insurance Organisation, Bag-Kur, and the General Employees
Retirement Fund, were unified under Social Security Institution, which was established as a single
organization for financial pooling and purchasing (Atun et al. 2013). Introducing rational drug use
programs throughout the country was also beneficial to reduce antibacterial resistance.

Income level increases the prescribed antibiotic consumption, which contradicts with the
literature (Filippini et al., 2006, Covvey et al., 2014). Our result suggests that wealthier households in
Turkey spend more on antibiotics compared to lower-income households. A likely channel to explain
this result is that as high-income individuals will not worry about the high cost of antibiotics, doctors
may tend to prescribe them with more antibacterial drugs. Therefore, policy action is needed to intervene
in these situations, where inappropriate use of antibiotics occurs.

Although most of the coefficients show the expected sign, education levels do not have a
significant relationship with the prescribed antibacterial utilization. Finding may imply that educated

people in Turkey are not aware of the perverse effects of antibiotic resistance. These finding urges
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policymakers to provide students early in life with more information on the danger of antibiotic
utilization.

We include age groups to analyze the effects of demography on prescribed medicine and
antibiotic use. Our findings report that while older cohorts utilize more prescribed drugs compared to
younger cohorts, they consume significantly less of prescribed antibiotics (Marra et al., 2010). A channel
to explain this finding could be that doctors may stay away from prescribing antibiotics to older patients
since antibacterial resistance may have potentially harmful effects on adults (Filippini et al., 2006: 77).
We can also explain this outcome by the fact that since using multiple medicines is common for older
people; doctors think twice when prescribing antibiotics to these people because there may be side
effects or complications other than antibacterial resistance.

Another impressive result that came out from Table 2 is that those with a health problem lasted
at least six months indicates that while they use more prescribed medicine than their counterparts
without a health problem, their utilization of antibiotics is much less. One explanation is that since these
people may have chronic conditions, they need to go to a hospital to see a specialist because that is the
only place where they can get better treatment for their chronic condition than family physicians.
Specialists may be better aware of the danger of prescribing antibacterial drugs to these people on their
health.

Employed individuals seem to be using fewer antibiotics than unemployed; those with good
health consume less of antibiotics, those who state that they had a limited daily life due to a health
condition are more likely to be using antibiotics than those who state that they did not, having work
accident and physical pain correlate with more antibacterial drug utilization.

People in urban areas are likely to use more prescribed antimicrobial drugs. A channel to explain
this outcome is that urban dwellers have easy access to pharmacies and health care facilities. We need
to keep in mind that since there is no referral system in Turkey, it could be that individuals in urban
areas may prefer going to any health institution (public or private) to obtain what they need quickly. In
terms of prescribed medicine, urban dwellers are likely to use more of them than rural residents. Turkey
also introduced mobile pharmacy services in 2009 to ease access to pharmaceutical products for those
who live in a rural neighborhood. However, according to our results, there are significant differences
between urban and rural residents in terms of prescribed drug utilization. Therefore, policymakers need
to address this problem and maybe strengthen the mobile pharmacy system to have rural people easily

reach pharmaceuticals.

5. CONCLUSION

This study decomposed prescribed medicine utilization into whether the person consumes
prescribed antibiotics or not and study its determinants. We have demonstrated a significant and positive
association between family medicine visits and antibiotic consumption, which indicates easy access to

primary care health centers that are scaled up in 2010 throughout Turkey. However, our results also
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show that family medicine visits are associated with less prescribed antibiotics consumption over the
years. Besides, family medicine visits are related to more prescribed medicine utilization.

Our study has some limitations. For example, not controlling doctors' characteristics may lead
to some spurious correlation while examining the relationship between prescribed medicine and
antibiotics utilization and individuals' socio-economic characteristics. When data made available, it
would be critical to include doctors' characteristics into regression analyses to understand the
relationship between our outcome variables and main control variables. Notwithstanding limitations,
our results will contribute to the existing literature on health economics, mainly revealing a significant
correlation between family medicine programs and antibiotics consumption.

The declining trend in antibiotics use over the studied period indicates that Turkey's
interventions helped reduce antibiotics utilization. Specifically, educating family medicine practitioners
on the danger of inappropriate and over-use of antimicrobials is of great importance to policymakers in
countries with limited health care budgets. Therefore, continuing to implement these precautions and
enforcing them will help reduce the improper use of antibiotics. Turkey still needs to continue taking
severe actions to reduce inappropriate use and over-consumption of antimicrobial drugs and
antibacterial resistance. For future studies, examining what types of antibiotics have been prescribed in
different regions of Turkey would be useful for policymaking when the data provides this information,

which is currently unavailable.
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