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Abstract

Relevance. Headaches are among the most common causes for emergency department (ED) referrals.

The aim of the present study was to analyze and review the costs of the patients who referred to ED due to headache.

Materials and methods. This study was conducted prospectively with patients who have referred because of headache
between September, 1, 2017 and December, 31, 2017 (3 months. Age, gender, educational status, characteristics, smoking
status and alcohol use, comorbidities, predisposing factors, headache characteristics, additional symptoms, physical
examination findings, vital parameters, examinations ordered, and cost analysis were performed. The patients were divided
into two groups as primary and secondary headache. The differences between Primary headache (PHA) and Secondary
headache (CHA) of these data were evaluated.

Results. The median age of the patients was 40 (IQR:22) years;67.3% of the patients were female. The rate of the
patients with PHA was 73.3% whereas 26.7% of the patients were SHA. The median age of the patients with SHA was
detected higher than the patients with PHA (p<0.05). There was not any difference for gender, occupation, and social habits
(p>0.05). Coronary artery disease (CAD), malignancy and chronic obstructive pulmonary disease (COPD)/asthma
prevalence were significantly higher in patients with SHA (p<0.05). The frequency of PHA after stress, fatigue, insomnia,
increased mental activity and intake of certain foods was detected higher (p <0.05). The prevalence of sudden onset was
higher in patients with SHA (p<0.05). Location, characteristics, severity, and duration of the pain were detected similar
between both groups (p>0.05). It was determined that overall condition was better in patients with PHA, and the rate of head
& neck and neurological conditions was detected higher in patients with SHA (p <0.05). Fever and lower saturation levels
were significantly higher in patients with SHA (p<0.05). Pathological findings were detected in 50% of hemogram analyses,
66.7% of blood gas analyses, 41.6% of complete blood count analyses, 75% of direct X-rays, 42.8% of CTs, 75% of 4
diffusion MRIs, and 50% of LP analyses. Mean ED cost of patients with PHA was 2.3 USD (IQR: 1.2USD), and mean ED
cost of patients with SHA was 13.3 USD (IQR: 17.5 $). ED cost of patients with SHA was significantly higher than those with
PHA (p<0.05).

Conclusion. It was detected that costs of patients whom SHA was considered are higher than those whom PHA was
considered. The most significant cause for this depends on the fact that some symptoms and findings exist both in PHA and
SHA. We believe that a comprehensive evaluation of these patients may reduce the number of tests and costs accordingly.

Key words: Headache, emergency department, cost analysis.

Pestome

KINMMHUYECKUM Noaxoa U AHANU3 3ATPAT
HA NALMEHTOB C rofioOBHOM BOJbIO B YCNOBUAX
OTAENEHUA HEOTNOXXHOWU MEAULIUHDI

Kaan Yenuxi,
Mxemunb KaBanbumn?

1 Kacbeapa HeoTnoxHon nomowm, MeguumHckumn cbakynbteT, YHUBepcutetT bony Us3er Bancan,
r. AHTanus, Typuusa

2 OTneneHve HEOTNIOXHOM NomoLum, YyeOHo-uccnepnoBartenbckasa 6onbHULA AHTanum,

r. AHTanus, Typuma

AkTyanbHoOCTb. [0510BHas 60sb SBNSIETCS OAHOM U3 Hanbonee YacTbix MPUYKMH 0OpaLLEHNs B OTAENEHNE HEOTOXHON
MeaNLMHBI.

Llenbio HacTosiLiero mccrnegoBaHust Obino npoaHanuaupoBaTh 3aTpatbl Ha OOCMyXWBaHWE MaLMEHTOB, KOTOpblE
0bpaTUINCh B OTAENEHNE HEOTNOXHON MEAULMHBI 13-32 FONOBHOM 60K,

Matepuansl u Metoabl. WccnenoBanne Obin0 NPOBEJEHO MPOCMEKTMBHO C BKIIOYEHMEM MALMEHTOB, KOTOpbIE
obpaTunnch 3a MOMOLLbIO W3-3a ronoBHOW Gomm B nepuog ¢ 1 ceHtsbps 2017 r. no 31 pekabps 2017 r. (3 mecsua).
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YunTbiBanMCb BO3pacT, nos, oBpas3oBaTenbHbI CTaTyC, XapaKTEPUCTWKM, CTaTyC KypeHus w ynoTpebneHus amnkorons,
conyTcTBytolme 3abonesaHus, npegpacnonaraiowme akTopbl, XapakTepUCTUKU ronoBHOM ©Gonu, AONONHUTENbHbIE
CUMNTOMbI, pe3ynbTaThl U3nKanbHOrO 0b6CnefoBaHUs, XU3HEHHO BaXHble MapameTpbl, Ha3HaYeHHble obcrenoBaHus U
aHanwu3 3atpart. lMauueHTbl Obinu pa3aeneHsl Ha ABe rpynnbl C NEPBUYHON U BTOPUYHOM FONOBHON 60MbI0. BbinK OLEHEHbI
pasnuuus LaHHbIX Mexay NepBu4HON ronosHoit 6onbto (MI'E) u BTopUYHOI ronosHom bonbto (BI'B).

Pe3ynbTartbl. CpegHuin BospacT naumenTtos coctasnsan 40 net (IQR: 22) neT; 67,3% nauneHToB COCTABNANM XEHLMHBI.
YaenbHblit Bec nauneHTos ¢ M6 coctaBun 73,3%, Toraa kak 26,7% nauuentos 6binm ¢ BI'b. CpepHuil Bo3pacT nauueHToB
¢ BI'b 6bin Boiwe, yem y nauuentoB ¢ M6 (p <0,05). He 6bino ycTaHOBNEHO pasnuuuii MO NOMy, POAY 3aHATAN K
coumaneHbiM npueblykam (p> 0,05). Mwemnyeckas 6onesHb cepgua (MBC), 3nokayectBeHHble HOBOODpa3oBaHWS U
XpoHu4eckas obcTpykTMBHas GonesHb nerkux (XOBJ1) / acTMa BCTpeuanucb 3HAYMTENbHO Bbile Y nauueHToB ¢ BIb (p
<0,05). Yacrota b 6Gbina BbiWe Nocne cTpecca, NepeyToMieHnsi, GECCOHHULIbI, NOBBILIEHNS YMCTBEHHON aKTUBHOCTU U
npuema onpegeneHHbix npogyktoB (p <0,05). BHesanHoe Havano Obino xapaktepHo Ans naumeHToB ¢ BI'B (p <0,05).
Nokanusaums, xapakTepucTukK, TSHKECTb W NPOJOMKUTENLHOCTL 6onm Bbinu ognHakoBbiMu B 0Benx rpynnax (p> 0,05).
Bbino onpepeneHo, uto oblee coctosHWe bbino nydwe y naumeHToB ¢ MG, a yacTota YepenHO-MO3roBbIX, LUEAHBIX Y
HEBPONOMMYECKUX COCTOSHMIA Obina Bobilwe y naumeHtoB ¢ SHA (p <0,05). Jlnxopagka u Gonee Hu3kas catypauus Gbinu
3HauMTenbHO Bbilwe y nauweHToB ¢ BI'B (p <0,05). Matonornyeckne nameHeHust Obinu o6HapyxeHsl B 50% aHanu3os
remMorpammbl, 66,7% aHanu3oB ra3o kposu, 41,6% o6LLmx aHan13oB KpoBu, 75% NPSIMbIX PEHTTEHOBCKMX Nyyei, 42,8% KT,
75% 4 pudpdysnonHbix MPT 1 50% J1M aHanmu3bl. CpeaHss ctoumocTts npebbisanus ans naumenTtos ¢ M6 cocrasuna 2,3
pornnapa CWA (IQR: 1,2 gonnapa CLIA), a ans naumenTos ¢ BI'b oHa coctasuna 13,3 gonnapa CLUA (IQR: 17,5 gonnapa
CLUA) (p <0,05).

3akntoyeHue: Obino yCTaHOBNEHO, YTO 3aTpaThl HA NALMEHTOB, Y KOTOPbIX yunTbiBanacs BB, Bbille, YeM y MaLMeHTOB,
y KoTOpbIX yuuTbiBanack MIb. Hanbonee 3Haummas npuymHa 3TOr0 3aBMCUT OT TOrO hakTa, YTO HEKOTOPbIE CUMMTOMbI
cywecTsytoT kak npu MG, Tak 1 npu BIB. Mbl cuutaeM, 4To BCECTOpPOHHEe 0OCnefoBaHWe 3TUX MaLWMEHTOB MOXET
COOTBETCTBEHHO COKPATUTL KOMMYECTBO UCCMEA0BAHNN W1 PACXOAbI.

Knrouesnbie croga: 205108Has 6051b, 0mdeneHue HeOMIOXHOU NOMOWU, aHanu3 3ampam.

TyniHgeme

LU¥FbINT MEAUUMHA BONIMLIIECI XXAFOAUbLIHOA BAC AYPYbI
BAP NALUMEHTTEPIE APHANTAH KITUHUKANDBIK
TOCIN XKOHE WbIFbIHOAPAODLI TANOAY

Kaan Yenuxi,
Dxemunb KaBanbumn?

1 LWyrbin kemek kacdpeapacokl, MeauumHansik hakynbteT, YHUBepcutet Bony Uszet Bancan,
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©3exTinik. bac aypyblI-LUyFbin MeaUUMHATBIK KOMEKKE XKYTiHYAIH i ke3aeceTiH cebenTepiHiH, Gipi.

Byn 3epTTeyniH Makcatbl 6ac aypybiHa 6alinaHbICTbI XeLen MeauUMHarbIK KOMEKKE XYTHreH NaLuneHTTepre KolamMeT
KOpCETY LbIFbIHAAPLIH Tanaay 6ongbl.

Matepuanpap meH apictep. 3eptrey 2017 xbingbiH 1 Kpipkyiteri meH 2017 xbingsiH 31 xenTokcaHbl (3 ai)
apanbifbiHaa 6ac aypybl cangapbiHaH KOMek cypaFaH nauMeHTTepAiH KaTbiCybIMeH Xyprisingi. Xacbl, XbiHbICbI, Binim Bepy
XaFfarbl, cunaTTamanapsbl, TEMeKi Lery oHe ankoronbAi TYThIHY Xaffalbl, inecne aypynap, angblH-ana GomkanTbiH
chaktopnap, 6ac aypybIHbIH, cunaTTamanapbl, KocbiMwa Genrinep, usukanblk emMTUXaH HaTUXENepi, eMipnik MaHpI3abl
napameTpnep, TaFamblHOanFaH eMTUXaHaap XoHe LWbiFbiHOapasl Tanpay eckepingi. Haykactap yHemi xaHe kaiTanama
Bac aypybl 6ap eki Tonka 6eniHgi. YHemi 6ac aypybl (YBA) meH yakbiTiwa 6ac aypysl (YBA) apackiHgarbl ManiMeTTep
apacbiHAarbl aibipMalUbinbiKTap 6aFanaHab!.

Hatuxenepi. MauneHtTepain, opTawa xacel 40 xactbl (IQR: 22) kypaabl; nauneHtTepaiH 67,3% - biH anengep
Kypaabl. YBA 6ap naumeHTTepaiH ynec canmarbl 73,3% - abl Kypaabl, an nauueHTTepmiH 26,7% - bl YEA-MeH bonFaH. YBA
Oap naumeHTTEpaiH opTawa xackl YBA (p <0,05) 6ap nauneHTTepre kaparaHza xofapbl 6ongbl. XbiHbiCkl, kacibi xoHe
aneymeTTik apeTTepi 6oiibiHWAa abipMalLbInbIKTap aHbikTanFaH Xok (p> 0,05). XypekTiH, uwemusnsik aypysl (KUA),
KaTepni iCikTep xeHe ekneHiH, cosbinManbl obcTpykTuaTi aypybl (©COA) / gemikne YBA (p <0,05) 6ap naumeHTTepae
alTapnblKTan xorapbl kesgeckeH. PGB winiri cTpeccTeH, WwamagaH TbiC XYMbICTaH, VVKbIChI3AbIKTaH, aKbin-oi
BencenginiriHiH, ofapbinaybiHaH xaHe Benrini 6ip TaFampapab! KabbingaraHHaH keniH xofapel 6ongel (p <0,05). KenetTeH
Bacranysl YBA (p <0,05) 6ap naumeHtTepre ToH 6ongpl. AybIpCbiHy NOKanW3aLMsChbl, cunaTTamanapsl, aybiprbifbl XoHe
y3aKTbIfbl eki TonTa ga bipaen bongbl (p> 0,05). YBA-MeH ayblpaTbiH HayKacTapaa Xanmbl KaFgan Xakcblpak eKeHgiri
aHbIKTangpl, an 6ac cynek-mu, xaTtblp MOHbI XoHe HeBponorusanblk xaraainap SHA (p <0,05) naumeHTTepiHAE XOFapbl
Gongpl
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YBA (p <0,05) bap nauueHTTepae Kbidba xoHe TOMEHri caTypauns alTaprbikTan xofapbl 6onabl. Iatonorvsnbik
earepictep remorpamma TangaynapbiHeliH, 50% - blHOA, KaH rasgapbiHblH TangaynapbiHbiH 66,7% - biHAa, Xannbl KaH
TangaynapbibiH 41,6% - biHAa, Tikenen peHTreH caynenepitiy, 75% - biHaa, KT-HbiH, 42,8% - biHga, auddysunanbik MPT-
HbIH 75% - biHOa xaHe JM-HbiH 50% - biHaa aHbikTanabl. YBA 6ap naumeHtTep yuwid 6onyasiH opTawa KyHel 2,3 AKL
ponnapelH (IQR: 1,2 AKL gonnapsl), an YBA 6ap nauventtep ywi on 13,3 AKLL nonnapsiH (IQR: 17,5 AKLL gonnapet) (p
<0,05) kypagbl.

KopbiTbiHabl: YBA ecenke anbiHFaH [laumeHTTepre apHanfaH LbiFbiHoap YBA ecenke anbiHFaH nauueHTTepre
KaparaHga XoFapbl ekeHairi aHbikTangbl. MyHbIH eH maHbi3gsl cebebi keibip GenrinepaiH YBA-ga ga, YBA-pa na
BonatbiHabiFbiHa GalnaHbicTbl. bi3 Gy HaykacTapabl XaH-XaKTbl TEKCEpY COWKeCiHWe 3epTTeynep MeH LWbiFbiHOapabl
a3alTybl MYMKiH Jen CaHanMbI3.

Tytiindi ce3dep: bac aypysl, Xepnen xapaem 6eniMieci, LWbiFbiHaapas Tanaay.
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Introduction Patients were classified according to the criteria of the

Headache (HA) has an important place among referrals ~ 3rd International Classification of Headache Diseases [28].
to emergency department (ED) with an incidence of 1% to  Age, gender, educational status, characteristics, smoking
16% among all ED referrals [10, 22, 21]. Although there are  status and alcohol use, comorbidities, predisposing factors,
hundreds of causes for headache, 98% of these are benign headache characteristics, additional symptoms, physical
[22, 6]. Remaining 2% may cause severe mortality and  examination findings, vital parameters, examinations
morbidity (2, 4). ordered, and cost analysis were performed. The patients

HAs are divided into two groups as primary headache  were divided into two groups including PHA and SHA.
(PHA) and secondary headache (SHA). A significant  Differences of the variables between the groups were
pathology may underlie in SHA (intracranial hemorrhage,  evaluated.

stroke, and meningitislencephalitis). PHAs are the The study included adult, non-pregnant patients with
remaining headaches after exclusion of SHAs (migraine, =~ GCS >14 whose file information was accessed.
cluster and tension), and they do not require urgent Minor patients, patients with history of trauma within last
intervention. However, type of PHA should be detected, and 3 months or pregnant patients, patients whose files were
treatment should be provided [6]. not accessed or deficient were excluded.

Costs of advanced tests may cause a dilemma in The study data were recorded in the computer and

physicians due to the risk of missing SHAs in the ED.  evaluated through SPSS (Statistical Package for Social
However, exclusion of life threatening SHAs is the actual ~ Sciences) Windows 22.0 program. Median, interquartile
focus point of evaluation of AS. During the evaluation,  range (IQR), number of cases and percentile were used to
detailed questioning of the past, pain characteristics and  display descriptive statistics. The distribution of the data
physical examination are essential [6]. was evaluated by Kolmogorov Smirov test. Analysis of

Although the use of brain tomography (CT) and  non-parametric data between groups was performed
magnetic resonance (MRI) has increased dramatically over  through Mann Whitney-U test and categorical variables
the years, it was observed that the follow-up period of  analysis was conducted with Pearson chi-square test.
patients is shortened [9]. However, majority of SHAs are  Results were evaluated at a p value below 0.05 within a

diagnosed in the ED [2]. confidence interval of 95%.
The aim of the present study was to analyze and review Results
the costs of the patients who referred to ED due to The median age of the patients was 40 (IQR:22)
headache. years;67.3% of the patients were female. One hundred and
Material and method ten patients (73.3%) were evaluated as PHA whereas 40

This study was conducted prospectively with patients  (26.7%) patients were evaluated as SHA. The most
who have admitted to emergency department of Bolu Izzet ~ common cause for PHA was migraine (68.2%), and the
Baysal Faculty of Medicine because of headache between ~ most common cause for SHA was respiratory tract
October, 1, 2017 and December, 31, 2017 (3 months). infections (60%) (Table 1).
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Table 1.
Headache classification.
Diagnosis N %
Primary headache Migraine 75 68.2
(n:110) Tension type headache (TTH) 28 255
Cluster headache (TTH) 5 4.5
Unclassified 2 1.8
Secondary headache Respiratory Tract infections 24 60.0
(n:40) ischemic stroke 6 15.0
Hypertension 4 10
Corbonmonoxide poisoning 2 5.0
Hyponatremia 1 2.5
Encephalitis 1 25
Hemorrhagic stroke 2 5.0

The median age of the patients with SHA was
significantly higher than the patients with PHA (p<0.05) in
our study. There was not any difference for gender,
occupation, and social habits (p>0.05). Coronary artery

disease (CAD), malignancy and chronic obstructive
pulmonary disease (COPD)/asthma prevalence were
significantly higher in patients with SHA (p<0.05) (Table
2).

Table 2.
Comparison of sociodemographic characteristics and co-morbidities with headache type.
Total hzggqaacrri/e Secondary b
(n:150) (n:110) headache (n:42)
Age (years), Median (IQR) 40 (27) 38 (26) 475 (34) 0.016
Gender, n(%) Male 49 (32.7) 35(31.8) 14 (35) 0713
Female 101 (67.3) 75 (68.2) 26 (65) '
Profession, n(%) Working 54 (36) 41(37.3) 13 (32.5) 0,590
Not working 96 (64) 69 (62.7) 27 (67.5) '
Education, n(%) Literate 4(2.7) 2(1.8) 2(5)
Elementary school 62 (41.3) 45 (40.9) 17 (42.5) 0.768
High school 38 (25.3) 28 (25.5) 10 (25)
University 46 (30.7) 35(31.8) 11 (27.5)
Habits, n(%) Smoking 37 (24.7) 31(28.2) 6 (15) 0.098
Alcohol 4(2.7) 4 (3.6) 0 0.222
Comorbidities, n(%) Hypertension 31(20.7) 21 (19.1) 10 (25) 0.429
Diabetes mellitus 10 (6.7) 6 (5.5) 4(10) 0.324
Collagen tissue disease 21(14) 14 (12.7) 7(17.5) 0.456
Coronary artery disease 9 (6) 3(27) 6 (15) 0.005
Asthma/COPD 8 (5.3) 3(2.7) 5(12.5) 0.018
Malignancy 4(2.7) 1(0.9) 3(7.5) 0.029
Hematological diseases 4(2.7) 2(1.8) 2(5) 0.289
Chronic renal failure 2(1.3) 1(0.9) 1(2.5) 0.453
Other 17 (11.3) 12 (10.9) 5(12.5) 0.786

IQR: Interquartile range, COPD: chronic obstructive pulmonary disease

The frequency of PHA after stress, fatigue, insomnia,
increased mental activity and intake of certain foods was
detected higher (p <0.05). The prevalence of sudden onset
was higher in patients with SHA (p<0.05). Location,
characteristics, severity, and duration of the pain were
detected similar between both groups (p>0.05). There was
not any difference for symptoms (p>0.05). It was
determined that overall condition was better in patients with
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PHA, and the rate of head & neck and neurological
conditions was detected higher in patients with SHA (p
<0.05). Fever and lower saturation levels were significantly
higher in patients with SHA (p<0.05). In our study, mean ED
cost of patients with PHA was 2.3 USD (IQR: 1.2USD), and
mean ED cost of patients with SHA was 13.3 USD (IQR:
17.5 §). ED cost of patients with SHA was significantly
higher than those with PHA (p<0.05) (Table 3).
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Table 3.

Comparison of predisposing factors, pain characteristics, additional symptoms, vital signs, physical examination,

and cost with pain type.

Total Primary Secondary
(n:150) headache headache p
(n:110) (n:42)
Predisposing  Fasting 41(27.3) 31(28.2) 10 (25) 0.699
factors, n(%)  Stress 91 (60.7) 73 (66.4) 18 (45) 0.018
Fatigue 41 (27.3) 35(31.8) 6 (15) 0.041
Insomnia 69 (46) 59 (53.6) 10 (25) 0.002
Menstrual cycle 18 (12) 17 (15.5) 1(2.5) 0.031
Increased Physical Activity 27 (18) 22 (20) 5(12.5) 0.290
Increased Mental Activity 23 (15.3) 21(19.1) 2(5) 0.034
Foods 11(7.3) 11 (10) 0 0.038
Pain Initial Sudden 66 (44) 43 (39.1) 23 (57.5) 0.045
Characteristics, Slow 84 (56) 67 (60.9) 17 (42.5) '
n(%) Location Nape 33(22) 26 (23.6) 7(17.5)
Frontal 2(1.3) 2(1.8) 0
Eyes 13(8.7) 9(8.2) 4(10) 0.827
Temple 1(0.7) 1(0.9) 0 '
Unilateral 42 (28) 31(28.2) 11(27.5)
Common 59 (39.3) 41(37.3) 18 (45)
Characteristics Stinging 12 (8) 8(7.3) 4(10)
Compressing 36 (24) 24 (21.8) 12 (30) 0,618
Burning 11(7.3) 9(8.2) 2 (5) '
Throbbing 91(60.7) 69 (62.7) 22 (55)
Severity Mild 9(6) 7(64) 2(5)
Moderate 50 (33.3) 40 (36.4) 10 (25) 0.366
Severe 91(60.7) 63 (57.3) 28 (70)
Duration Minutes 10 (6.7) 10 (9.1) 0
Days 56 (37.3) 40 (36.4) 16 (40) 0.143
Hours 84 (56) 60 (54.5) 24 (60)
Additional Nausea 91 (60.7) 66 (60) 25 (62.5) 0.782
symptoms, Dizziness 48 (32) 31(28.2) 17 (42.5) 0.096
n(%) Vomiting 44 (29.3) 33 (30) 11 (27.5) 0.766
Syncope 5(3.3) 2(1.8) 3 (7.5) 0.086
Fever 24 (16) 16 (14.5) 8 (20) 0.420
Photophobia 72 (43) 49 (44.5) 23 (57.5) 0.160
Fonophobia 55 (36.7) 41 (37.3) 14 (35) 0.798
Ipsilateral myosis 3(2.7) 3(2.7) 0 0.291
Ipsilateral pitosis 5(3.3) 3(2.7) 2(5) 0.493
Ipsilateral sweating 5(3.3) 3(2.7) 2 (5) 0.493
Eyelid edema 6 (4) 5(4.5) 1(2.5) 0.572
Conjunctival bleeding 1(0.7) 1(0.9) 0 0.545
Lacrimation 11(7.3) 10 (9.1) 1(2.5) 0.171
Nasal Congestion 8(5.3) 7(6.4) 1(2.5) 0.352
Physical Overall status Well 141 (94) 106 (96.4) 35 (87.5) 0.043
examination, Moderate 9(6) 4(3.6) 5(12.5) '
n(%) Head & Neck 21 (14) 3(2.7) 18 (45) <0.001
Respirator system 18 (12) 11(10) 7(17.5) 0.211
Cardiovascular System 3(2.0) 3(2.7) 0 0.291
central nervous system 3(2.0) 0 3(7.5) <0.001
Limbs 3(2.0) 1(0.9) 2(5) 0.114
Vital Systolic blood pressure, (mmHg) 128 (23) 128 (22) 128.5(28) 0.817
parameters,  Diastolic blood pressure, (mmHg) 80 (17) 82 (16) 77.5 (13) 0.099
Median (IQR)  Pulse (beat/min) 85 (22) 85 (23) 82.5 (22) 0.481
Saturation, (%) 97 (3) 98 (2) 96 (2) 0.001
Fever, (°C) 36.7 (0.38)  36.6(0.3) 36.8 (0.8) 0.022
Cost ($), Median (IQR) 24 (3.1) 23(1.2) 13.3(17.5) <0.001
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Pathology was detected in 50% of 10 hemogram
analyses, in 66.7% of 3 blood gas analyses, 41.6% of 12
complete blood count analyses, 75% of 12 direct X-ray
analyses, 42.8% of 7 CT scans, 75% of 4 diffusion MRIs,
and half of 2 patients who had lumbar puncture (LP).

Discussion

Headache is one of the common reasons for referring to
AS, and it is necessary to investigate/exclude the causes of
SHA. Failure to detect the actual cause may cause dramatic
consequences [8]. Some points detected in anamnesis and
physical examination in detecting SBAs was defined as red
flags. The presence of advanced age, exertional, positional,
sudden, severe (thunder-style), post-traumatic, meningeal
irritation findings, fever, neurological abnormalities, and
significant comorbidities should suggest the causes of SHA
and direct the clinician to investigate [8]. Locker et al. stated
that SHA should not be considered in patients below 50
years of age who do not present sudden onset with normal
neurological examination [16].

Muron-Ceroz et al. stated that 59.4% of the patients
who referred to the emergency department with BA were
PHA, and among these PHA causes, the most common
cause was migraine, this was followed by tension-type
headache (TTH) [21]. Handschin et al. reported that 73% of
the patients had PHA; therefore no imaging was performed
and the abnormality was significant in two-thirds of those
who were imaged. The most common lesion detected was
reported as subacute stroke [10]. Mert et al. stated in their
study that 27% of the patients who referred to ED had SHA
[18]. Acikgoz et al. reported in their study that 58.5% of HAs
were GTB, and 41.5% of them were migraine [1]. Friedman
et al. reported that 309 of 480 patients with HA had PHA,
60% of these had migraine, 11% of them had TTH, 1% had
trigeminal autonomic HA, and 26% had unclassified HA [7].
Sahin et al. stated that 58.7% of the patients had PHA, the
most common cause of PHA was migraine, and the
respiratory tract infection was the most common cause for
SHA [13]. In the present study, PHA prevalence was
detected 73.3%, the most common cause for PHA was
migraine, and the most common cause for SHA was
respiratory tract infections; ischemia was detected in
patients with intracranial lesion. Our data comply with the
literature. We believe that all causes of cases with SHA wiill
not be due to intracranial causes. Due to the fact that our
study was conducted during the winter period, we think that
infections, especially sinusitis, and carbon monoxide
poisoning also have caused SHA.

Muron-ceroz et al. expressed in their study that 77.8%
of the patients who referred to the emergency department
with HA were women and the median age of women was
37.8 years and the median age of men was 40.2 years [21].
It was expressed in the study above that prevalence of SHA
increased after 50 years of age [21]. Nevman et al. stated
that the risk of SHA is lower in patients who have referred to
ED before 55 years of age [22]. Handschin mentioned in
their study that the age average of the patients who had
significant pathology in patients whom imaging was
performed was higher; however, gender is not associated
with the severity of the pathology [10]. Mert et al. stated in
their study that the average age of patients with SHA was
higher in patients who referred to ED and gender was
ineffective on the type of HA [18]. In the present study,
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prevalence of female patients was detected higher. The age
average of patients with PHA was significantly lower; and
there was not any difference between the groups for
gender. Since prevalence of migraine which is the most
common diagnosis group was higher in women, we believe
that prevalence of women is higher in our population and
the age average is lower due to the lower age average in
this group.  Furthermore, the fact that stress factors
associated with work in the younger population may be
related to TTH which is one of the causes of PBA. Higher
number of causes for SHA may be associated with
advanced age, and the more frequent vascular pathologies
such as stroke and intracranial hemorrhage at later ages.

Previous studies stated that social characteristics such
as employment status, marriage, smoking and alcohol are
not effective on HA [18, 25,11,4]. Davis Martin et al.
reported that there is not an exact association between
PHA and alcohol use, and alcohol may accelerate HA
attacks in some vulnerable individuals [4]. Sirin stated in his
study that educational status affects the diagnosis duration
in migraine patients [26]. It was expressed that alcohol and
smoking are effective on migraine attack [26]. It was
detected that education, working status and social habits
were ineffective on the type of BA in our study. We believe
that although education and work status have an impact on
the stress and life of the individual, it does not directly affect
the physiology of the pain. We believe that smoking and
alcohol do not make a difference between the groups
because they are effective on both PHA and SHA.

Although the importance of comorbidity in HA was
emphasized by many researchers, it was not used as a
classification tool in the differential diagnosis of HA [3,17]. It
is expressed that causes of SHA should be focused in case
of human immunodeficiency virus (HIV) and malignancy in
patients who have referred to ED due to HA [22,6].
Handschin et al. stated in their study that the frequency of
malignancy was high in patients with special features in
imaging, and other comorbidity and immune system
suppression were not associated with the detection of
features in imaging [10]. A previous study conducted in our
country reported that prevalence of SHA increased by co-
morbid factors [18]. It was determined that CAD,
malignancy and asthma/COPD increased significantly in
patients with SHA, and other comorbid factors were found
to be more common in patients with SHA; however, it was
not statistically significant. We believe that this condition
may be related with the comorbidity that increases with age,
and increasing risk factors may lead to intracranial
pathologies by increasing vascular  pathologies.
Furthermore, it should be noted that the comorbidity
developing in later ages and the drugs used may have
adversely affected the immune system and led to infective
causes more frequently.

Stress, fatigue, depression or HAs triggered by hunger
are commonly observed in migraine or TTHs [22]. Mert et
al. stated in their study that stress factors are lower in
patients with SHA [18]. It was stated that stress, mental
tension, menstruation, alcohol, climate change, some foods
and smoking trigger the attack in migraine patients [13].
Some factors such as hunger and increased physical
activity had no effect on the type of HA in our study;
however, stress, fatigue, menstrual cycle, increased mental
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activity, and some foods were found to be involved in the
etiology of PHA prevalence. We believe that stress, fatigue
and increased mental activity increase the frequency of
TTH whereas stress, menstrual cycle and some foods
trigger migraine.

Studies have emphasized that the character of the pain
is important for the type of HA. It is stated in aforesaid
studies that those with onset, with different severity from
previous pain episodes, and with increased frequency and
intensity may indicate SBA [22, 6]. Mert et al. reported that
the prevalence of unilateral headache is higher in PHA; and
SHA is higher on calvarial zone [18]. Handschin et al. stated
that the onset, duration and severity of headache were
similar between patients with specific and nonspecific
features in imaging [10]. Sirin stated in his study that the
majority of the patients described the severity of pain as
very higher [13]. Migraine is a pathology presenting with
attacks of which each attack lasts for 4 to 72 hours [20].
The pain duration in TTH varies between 30 minutes and 7
days. The patient has pain for approximately 15 days in a
month and this pain may become continuous over time (11,
[14]. In our study, it was found that pain with sudden onset
was significantly higher in SBAs; however, but there was
not any association between pain type and localization, pain
duration, and pain type. We believe that patients who
present with PBA may easily describe when and how the
pain begins; however, they cannot report the character and
localization of the pain. Longer duration of pain (especially
migraine) in PHAs and delay in diagnosis of SHA may have
caused no difference between the groups. Furthermore,
since all individuals with HA defend that their pain is always
very severe regardless from the pain type, this might have
caused the difference between the groups.

Multiple symptoms such as photophobia, phonophobia
or osmophobia in migraine and may be associated with
nausea with or without vomiting [22]. Nausea is detected by
90% and vomiting is detected by 30% in migraine patients
[27]. Patients with cluster headache experience one or
more ipsilateral autonomic symptoms such as lacrimation,
conjunctival injection, nasal congestion, ptosis, miosis,
eyelid edema and swelling of the forehead [22]. Vomiting is
not expected in TTH, and nausea is very rare. It is also
known that TTH is associated with stress disorder and this
stress is one of the causes of nausea [5]. It was stated that
causes of SHA should be considered in patients who have
referred to ED due to HA expressing projectile vomiting and
systemic pathological findings (fever, neck stiffness, rash)
[22, 6]. Munoz-Ceron et al. reported in their study that pain
features and other symptoms (diplopia, vertigo and
syncope) in PHA and SHA [21]. Handschin et al. stated in
their study that there is not any difference between patients
with specific and nonspecific imaging characteristics in
imaging forfever, cough, exhaustion, fatigue, nausea and
vomiting, visual disorder, syncope, headache, physical
activity as well as neck stiffness [10]. No association was
detected between symptoms and HA type in our study. We
believe that there is no significant difference between the
groups because some symptoms are observed in both
groups (nausea, dizziness, etc.) and some symptoms are
rarely observed.

A detailed physical and especially neurological
examination should be performed in patients who refer to
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ED due to HA. Especially focal neurological deficits may
indicate structural brain disease and require neuroimaging
[22]. It was stated that the abnormality in neurological
examination in patients with HA belongs to SHA [22, 6].
Handschin et al. found that patients with specific CT
findings had dizziness, the frequency of pathology was high
and the Glasgow Coma Scale (GCS) was lower in their
neurological examination [10]. It was shown in a study that
abnormal neurological examination, sudden and sleep-
onset headache were not statistically significant [21]. It was
determined in our study that overall condition was better in
patients with PHA, and the frequency of pathology found in
head-neck and neurological examination was more
pathological in patients with SHA. We believe that patients
with intracranial pathology present neurological findings and
such pathologies cause deterioration in overall condition
depending on affecting many systems by causing
imbalance in cytokine and neurotransmitter balance in the
brain. Furthermore, we believe that the pathology
prevalence in head and neck examination is higher, since
respiratory system infections, especially sinusitis, are
among the secondary causes.

Locker et al. emphasized that body temperature, blood
pressure etc. among vital signs are insufficient to exclude
secondary headache [10]. Handschin et al. stated in their
study that presence of any feature in imaging are not
associated with vital signs (1). In our study, it was found
that body temperature was higher, saturation was lower in
patients with SHA, and other parameters were similar
between the groups. We believe that patients with SHA
have higher body temperature and lower saturation due to
both intracranial infections and respiratory tract infections.
We believe that the values were similar due to the other
(blood pressure and pulse rate) affecting both groups at a
similar rate.

Although no abnormality was found in approximately
95% of all examinations performed under ED conditions, it
was stated that it should be investigated [8]. In a previous
study, 3-year CT results of patients who referred due to HA
were evaluated and it was reported that serious pathology
was detected in 10% of the cases [13]. A previous study
reported significantly positive CT findings by 2.2% in
patients who referred to the emergency department due to
HA [23]. Locker et al. stated in their study that 81.2% of the
patients had PHA, 21.8% of all patients needed CT and
6.5% of them needed LP. They stated that 80.5% of the
patients who had CT scan were normal, and 78.3% of the
patients who had LP were normal. [24). Miller et al. stated
that although unnecessary tests were required in cases with
HA in ED, these patients were not followed up by increased
deaths or missed diagnoses after discharge [19].
Pathological findings were detected in 50% of hemogram
analyses, 66.7% of blood gas analyses, 41.6% of complete
blood count analyses, 75% of direct X-rays, 42.8% of CTs,
75% of 4 diffusion MRIs, and 50% of LP analyses ordered
in our study. Our results show that fewer tests are required
and more pathologyis detected compared to the literature.
We believe that evaluation of the patients by the emergency
specialist, deepening of the anamnesis, complete physical
examination and prolonging the patient follow-up period
contributed to this result.
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There is no need for additional examination in patients
with suspected PHA in AS; however; additional tests may
be required to find the cause in patients who are suspected
to have SHA [19]. It was stated that the cost in cases where
imaging to the emergency service was used was
approximately 3 times more than the cost of patients who
referred to the outpatient clinic with headache;
consequently, they emphasized that the examinations
requested in ED had limited cost effectiveness [12]. It was
stated in a previous study that family physicians also cause
an additional financial burden to determine the factors that
cause PHA in patients with PHA who are referred to
neurology 24]. It was determined in our study that the cost
of patients with SHA was higher than patients with PHA. We
believe that the cost has increased due to the increase in
the frequency of additional examinations in order to
determine the etiological factor causing SHA and additional
pathologies caused by SHA.

Consequently, it was detected that costs of patients
whom SHA was considered are higher than those whom
PHA was considered. The most significant cause for this
depends on the fact that some symptoms and findings exist
both in PHA and SHA. We believe that a comprehensive
evaluation of these patients may reduce the number of tests
and costs accordingly.
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