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Abstract

Title: Research on Seasonal Affective Disorder (SAD) by Seasonal Pattern
Assessment Questionnaire (SPAQ)

Introduction: American Psychological Association researcher Norman E. Rosenthal
and his colleagues first described SAD in a journal article in 1984, based on a group
of people they studied in Maryland in the U.S. According to the article, SAD is one
type of depression, which occurs in the fall and winter when the days are short as

well as the nights are longer and disappears in the spring and summer.

In view of American studies, 87% of people with SAD have recurrent episode and

symptoms were persisted along with more than one season.

Norman E. Rosenthal (1990) conducted a research, including 4 different cities of
USA to define how latitude affects SAD. In conclusion, New Hampshire 42.5°N
incidence was 9.7%, New York 40°N incidence was 4.7%, Montgomery County,
Maryland 39°N incidence was 6.3%, and Sarasota Florida 27° N incidence was
1.4%. According to Information and Research Institute of Meteorology, Hydrology
and Environment winter lasts from October 16" to February 16" and for spring from
march 16" to may 16”‘, therefore, average amount of sunshine in winter is 6 hours a

per day, compared to 8hours in spring.

It is theorized that serotonin which is a neurotransmitter stimulates central nervous
system by transmitting nerve impulses, and its synthesis depends on natural light.
Due to Sarrias.M research serotonin level in the blood serum was the lowest in

December and January, decreased by 65% than normal measurement.
Purpose: Detection of SAD by SPAQ and measurement of blood serum serotonin
Objective:

1. To detect SAD by SPAQ

2. Examine blood serum serotonin level in people with SAD and compare winter

and spring results. Investigate the relation between SAD and serotonin.

Materials and method: We conducted a cohort study from 2014 December to 2015
May by randomly picking 18 years old over aged 437 citizens, living in Chingeltei,



Svkhbaatar and Bayanzvrkh district. The participants were assessed by SPAQ
(Rosenthal et al, 1987). The blood serum serotonin was measured in winter and
spring in 60 people whose Global Seasonal Score (GSS) was above 11 and
Seasonal Problem Score (SPS) was above 2, by using La bor Diagnostica Nord
GmbH (LDN) ELISA, which is manufactured in Germany, and compared to a control

group of 40 participants whose GSS was below 8 and SPS was zero.

Result: The total of 18-64 aged 437 people, the average age was 38.9+13.6 and
188 (43%) were men, 249 (57%) were women. According to SPAQ assessment, 60
(15%) were detected with SAD, their average blood serum serotonin level was
254.12495.39 ng/ml, in contrast, the control group result was relatively high
460.49184.14 (p<0.01). The winter average blood serum serotonin level was
240+112.37 ng/ml in the study group and 412+112.37 ng/ml in the control group. The
spring average blood serum serotonin level was 287.0+142 ng/ml in the study group

and 493+191 ng/ml in the control group.

Conclusion:
1. From our cohort study group participants, 60 (15%) were detected with
SAD, of whom 68.3% (41) were women.
2. In the people with SAD winter serotonin level was lower (240+112.37
ng/ml) than spring serotonin level (287.0+142 ng/ml, indicating that high
GSS score is related to low blood serum serotonin level (p<0.001).
Key words: season, depression, winter, spring, serotonin.



TOBY XYPAAHIYH

CoABHIH H3p: YJIUpJIbIH X3B WHWHXKHWMH YH3JT33HUNA acyyMiKaap C3TTaJ ryTpasbIr
CyJZ,aJicaH Hb

Yupascman: AmepuxkunH HargesH  YiaceiH  CatrapuiH Jpyysnl  MaHAMHH
Xypaanauruiia cypiaad Rozenthal NE Hb caTran ryTpasbiH HAT X3163p 60/10X “YIHpPJIBIH
yaHapTail catran ryrpan’-bir (YUCI) Hamap 60J0H ©BIMHIH yJaupasj C3Traj TyTpas
Yycd, 3yH OOJIOH XaBpbIH yAWpaaj OYp3H HaMXJar Me4JerT  TOXHOJ X3MI3H
TOJOPXOMJICOH.

AHY-p xu¥drgcaH s3apum cyjasiraaHaac y3axag YUYCI-tau xymyycuith 87 opuyum
XYBbJ, Hb C3Tr3JI TyTpas AAaxWH JAaBTaMKTal Wa3py, 365 XOHOTMHH HAT yaupJiaac Uayy
XyranaaH/i LIMHXK TIM/I3T YPT3/DKUIIAT GOJIOXBIT CY/IJ1IaH TOTTOOXKI3.

Cypanaauug YUCIE HB X0#ij eprepert HaMmap, eBJIMWH yJaHpanj eJApHUHH TIpPJHHH
Xyranaa 60rMHOX0H GadraaTai xon6o00Toi rax ayraacan. Rosenthal NE (1990)-b11 AHY-
bIH OPreperuiH siiraaTal AepBeH OYc3J XUHUTACIH cyaairaaraap Hbio X3aMOWMUpHiiH
Hamyaruitn 42.5°N eprepert 9.7%, Hbio Hopk xotein 40°N eprepert 4.7%,
Mapunanaein Moutoromepuiin 39°N eprepert 6.3%, ®nopuparuiin Capacoraruitn 27°
N eprepert 1.4%-blH TapxaaTTail 6alCHBII CyJa/nK33. Yc par yyp OpuHbl cyjalraa,
M3/133JIJIMMH XYP33JI9HT33C OBJIMMH YJUPJIbIH YPTaJ/DKJA3X Xyranaa Hb MaHal OpHbI Lar
toosioop 10-p capein 16-aac 2-p capbiH 16-HbI 66p XYPT3J, XaBPbIH yJHpaa 3 capbliH
16-aac 5-p capweiH 16 XypTaj ypra/oKWAA3r, rajaaj, OpuHbl T3pajTak Gaix xyraiaa
OBJUUH yaupanj AyHMkaap 6 wpar, xaBap 8 mar yprapKuagar 60JI0XbIT TOTTOOCOH
b6aitar. CepoTOHUH Hb I'3PJMHH HEJIeereep HUHJIMKUK, TOB M3/JP3JUHAH TOrTOJLOO0H/
C3pPrasax YHJALIT Y3YY/AA3r HeHpoTpaHCMHUTTep 6a cyasaad Sarrias M HapbiH
cyAaJjraaraap LyCHbl MHJIJACUHH CEPOTOHMHBI X3MK33 Hb OBJWWH yaupsbiH 12, 1-p capa
XaMrMiH Gara x3:23Tai Oyly 65%-uap 6yypcaH 6GaiicaH 6a WHJACUHUH CEPOTOHUHBI
X3M3K33 Hb rajlaaZ; OpYHbl M3IPJMHH XyrauaaTtaid 3epar, Xy4yTad XaMmaapaaTad GalcHbIr
TOTTOO0XK33.

CyzanraaHsl 2/IbIH 30puiaro: YaupaelH XaB lnmxuiiH YHaarssHuu acyymxkaap YUYCI'-
BIT' MJIPYYJ/I2K, MHJIICHHH CEPOTOHUHBI X3IMMKI3I' TOLO0PXOHJI0X0, OPLUHHO.
CyzanraaHbl 2XKIbIH 30pHAT.

1. Ynupawia X3B [InHxkuitH YH3AT23HUE acyymxkaap YYCI-bIr wapyynax



2. YYCI'-Tail MI9PCIH XYMYYCHMH MHJACHMHH CEPOTOHMHBI TYBLUMHI TOAOPXOHJIK,
8B6J1 62 XaBPbIH YJHPaIJ XapblyyJaaH CyAjax

CyzanraaHbl aXJIbIH X3P3rJIarAaxyyH: bug armumuruity 3areapaap 2014 ounbr 12-p
capaac 2015 oHbl 5-p capelH XoopoH[ YsaaH6Gaatap XOoTblH YMHraaT3i, COHrMHO
xaWpxaH, basiH3ypx aAyypruitH 18-c n2311 HacHbI 437 OPIIMH CYYTY/bIT CAHAMCAPTYHT3ap
TYYB3pJI3H CyJajraaHj xampyysacaH. /[33px xymyycaac Seasonal Pattern Assessment
questionnaire (SPAQ) copunsir amurnan Global Seasonal Score (GSS) onoo vb 11-c
masm, Seasonal Problem Score (SPS) onHoo Hb 2-c ga3m yHazsaracan YYUCI-taid 60
OpOJILOTYZI0/, ©BeJ, XaBpblH yJaWpaaJ Tyc Oyp HA3r yjaa 3axblH LYCHbl HHJIJCUKH
CEpPOTOHUHBI TYBUIMHI YH3JDK, XapbLyyJaH CyJaJjcaH.

Yp ayH: Bugnuii cypanraanj 18-c Assm HacHel (18-64) 437 xymyyc xaMpar/caHbl
AyHJax Hac Hb 38.9%13.6 6Galican 6a 188 (43%) apartai, 249 (57%) asMarTaiuyys
6aiB. Cypanraang xampargcan 437 xymyycuiln SPAQ copunbin GSS oHOOHBI AyHAQX
Hb 25-34 HacHbl 3MITTIHYYYA3a XaMruitH eHpaep 8.4115.1 onoo, 35-44 HacHBI
3parTaHUyYAs XaMruiH 6ara 6ytoy 5.55+3.99 onooTol GaiiHa.

SPAQ copusiblH HUIN63D YHANra3rasp YUCI-tair 60 (15%) Toxuongon unsapcax
6a m23px 60 oposorygos MHIACHHAH CEPOTOHMHBI JAYHAAXK X3MkK33 Hb 254.12+95.39,
XSIHAJIThIH OYJITMHH WHJIJCMHH CEPOTOHMHBI AYHAAX X3Mk33 Hb 460.49+84.14 6aiis.
Wi cuiiH CepOTOHMHBI YHAQXK X3Mk33 Hb YYCI 60JI0H XAHAATBIH GYJIArT CTATUCTHK
ay xosborg Oyxui ssaraata (p<0.01) 6ywy YUYCI-tail Gysart Gara 6GadB. OBJMHH
ynaupann YYUYCI-tail WA3pCcIH  XYMyYyCT MHAACHUH CEPOTOHHHBI [JYHJAAX X3IMMKII
240£112.37 ng/ml, xsiHaaTbiH 6ya3rT 412+112.37 ng/ml 6aiB.

XaBpbiH yaupang YUCI-tail MN3pCc3H XyMYYCT WHJCMWH CEPOTOHMHBI AYHAAK
xamx33 287.0£142.1 ng/ml, xauanteiH 6ynart 493+191 ng/ml Gaiis.

JyrHaaT:

1. Cypanraanjg xampargcaH 437 xymyycuiin (60) 15% HB ynupsbliH 4YaHapTal
C3Tr3JI IyTpaITall Ua3pcaH 6a yyHaac amartanuyys 68.3% 6aitHa.

2. YnupJblH 4YaHapTad C3Trajl TyTpadTad XyMyYyCT HHJIACUWH CEPOTOHHHBI
AyHAax Xamxkas 254.12+95.39 ng/ml (p<0.01), esen (240+112.37 ng/ml) HL XaBpbIH
ynupanaac (287.0£142.1 ng/ml) 6ara 6GaiiHa.

Tynxyyp yr: Yaupas, c3Traja rytpaj, eBeJ, XaBap, CEpOTOHHUH
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