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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: This study aimed to evaluate the likelihood of CVD
development among emergency physicians in Khartoum State
by employing the ankle-brachial index (ABI), a simple and non-
invasive method for detecting peripheral arterial disease and
cardiovascular risk.

Methods: A cross-sectional study was carried out over two
months. Systolic blood pressure was measured at the brachial
and ankle arteries using a handheld Doppler device, and the
ankle-brachial index (ABI) was calculated. ABI values were
classified as follows: <0.90 (increased cardiovascular risk),
0.91-0.99 (borderline), and >1.00 (normal). Data were analyzed
using the Statistical Package for the Social Sciences (SPSS),
version 26.0. Statistical significance was set at p < 0.05.

Results: The study included 60 emergency physicians (52%
female, mean age 29 + 3.8 years). ABI results showed 15%
had high CVD risk profile (ABI <0.90), while 36.7% were
borderline, with a mean ABI of 1.01 + 0.09. Male physicians
exhibited significantly higher brachial systolic BP and lower ABI
than females, indicating greater cardiovascular risk. Overall,
physicians working 24-hour shifts demonstrated a distribution
of ABI values suggestive of increased cardiovascular risk.

Conclusion: Emergency physicians working 24-hour shifts
demonstrated lower ankle-brachial index (ABI) values and
elevated systolic blood pressure, particularly among male
physicians, suggesting a heightened risk of cardiovascular
complications. These findings reflect the importance of early
screening and the implementation of targeted preventive
measures to mitigate occupational health risks in this population.

Key words. Emergency physicians, cardiovascular disease,
ankle-brachial index, systolic blood pressure.

Introduction.

Stress and long working hours are common during medical
training and clinical practice and they are associated with
increased risk of cardiovascular diseases (CVDs) [1]. Emergency
situations that require extended working shifts for more than
eight hours frequently happen in medical field and have been
of much concern due to their adverse effects on doctor's health,
training and patient care [2, 3].

Global studies among resident physicians have demonstrated
that long working hours are linked to poor physical and mental
health outcomes [4]. However, the exact mechanism that explains
this relation needs further investigation. For example, a two-
month cross-sectional study in India found that the incidence
of cardiovascular diseases (CVD) and stroke was more than
doubled among physicians in India, compared to the general
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population. This risk was explained by stress, dyslipidemia
and low-grade inflammation [5]. Another explanation could
be a disruption of circadian rhythm and sleep cycle that are
associated with workload and stress [6]. On the other hand,
debate continues among scientific experts regarding the degree
and nature of working hours and health risks, especially with the
increasing evidence of a link to heart disease [7].

To our knowledge, there have been no studies conducted in
Sudan that examine the association between long duty hours
and physicians' cardiovascular health of physicians. This is
of concern, especially as there are repeated reports of cardiac
deaths among young doctors during or immediately after long
duty periods [8].

In Khartoum State, several indicators reflect the intense
workload and stress faced by physicians, particularly those
performing continuous 24-hour duties. One such indicator is the
doctor-to-population ratio, which is recommended to be at least
1:1,000 [9]. According to the World Bank (2021), Sudan faces a
critical shortage of healthcare workers, with only 0.2 physicians
and 0.3 nurses per 1,000 population as of 2019, far below the
WHO recommended threshold of 4.5 healthcare workers per
1,000 population. This shortage is significantly lower than the
average in low- and middle-income countries, which have 1.3
physicians and 2.6 nurses per 1,000 population, respectively
[10].

According to the annual statistical report of the federal ministry
of health of Sudan in 2018, the total number of populations in
Khartoum state was 7,993,900 and the total number of physicians
in the state was 2040, in average of 28.5 physicians per 100,000
population (Including specialists, registrars, medical officers,
and house officers) [11]. Another measure that can reflect the
workload and stress on the physicians is the number of patients
that are presented to the Emergency room per year. Khartoum
state receives about 3 million patients per year skewed toward
the large tertiary level and teaching hospitals in the state [11].

The ABI is calculated as the ratio of systolic blood pressure
measured at the ankle to that at the brachial artery [12,13]. It was
initially developed to detect peripheral artery disease (PAD),
but then became recognized as a broader marker of systemic
atherosclerosis and cardiovascular risk [14]. Most studies
use a Doppler device to calculate ABI, with a value below
0.90 considered diagnostic for PAD [15]. Several researches
have shown that low ABI values are strongly associated with
multiple cardiovascular risk factors [14,16,17]. These include
hypertension, diabetes mellitus, dyslipidemia, smoking, and
emerging biomarkers such as C-reactive protein, interleukin-6,
homocysteine, and chronic kidney disease [18]. The ABI can
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serve as a predictive marker not only in patients with established
CVD but also in asymptomatic individuals [19]. Studies have
shown that the prevalence of coronary artery disease among PAD
patients is high, reflecting the systemic nature of atherosclerosis
[20]. In contrast, there have been relatively few studies on the
significance of high ABI values (above 1.40), which could be
indicative of vascular stiffening and calcification and have
been linked with risks of stroke and congestive heart failure,
especially in male patients with diabetes or hypertension [21].

The purpose of this study is to examine the risk of
cardiovascular 24-hour duties in Khartoum State of Sudan, an
understudied worker, despite reports of sudden deaths during or
after such long duties [8]. The study utilized the ankle-brachial
index (ABI), a simple and non-invasive screening tool, to assess
potential atherosclerotic burden and estimate the risk of future
cardiovascular events.

Materials and Methods.

Study Design:

A cross-sectional analytical study was conducted among 60
Emergency Medicine Registrars working 24-hour duties in
the emergency departments of three tertiary level hospitals
in Khartoum State: Ibrahim Malik Teaching Hospital, Bahry
Teaching Hospital, and Omdurman Teaching Hospital. Data
was collected from December 2021 to January 2022. Ethical
clearance was obtained from the Research Ethics Committee
of Al-Neelain University (Number: REC-PH-32/2021) and
approval letters were obtained from the State Ministry of Health
(SMoH). Written informed consent was obtained from all
participants, and all data was used solely for research purposes.

Participants:

The study sample included 60 adult Emergency Medicine
registrars actively working 24-hour shifts in the emergency
departments of tertiary level hospitals in Khartoum State.
Inclusion criteria required participants to be current Emergency
Medicine registrars of either sex. Exclusion criteria included
registrars from other specialties, specialists, medical officers,
house officers, nurses, smokers, individuals with a prior
diagnosis of cardiovascular disease or chronic medical illness,
those receiving anti-hypertensive medications, and those who
had been enrolled in the Emergency Medicine training program
for less than six months.

Methods:

A data collection form was used to gather information
on demographic characteristics, medical history, list of
medication and usage and outcomes of participant assessments.
Measurements were performed according to a standardized
protocol to maintain accuracy and ensure consistency in data
collection, including the measurement of systolic blood pressure
at both the brachial and ankle arteries.

Measurement of Systolic Blood Pressure at Brachial and
Ankle Sites:

Systolic blood pressure was measured using a handheld
Doppler device at the brachial arteries and at both the dorsalis
pedis and posterior tibial arteries. All measurements were
performed under standardized conditions. Participants were
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allowed to rest for 5-10 minutes in a supine position prior to
measurements. A constant room temperature was maintained
throughout the procedure, and appropriately sized blood
pressure cuffs were used for both the upper arm and the lower
limb (just above the ankle) to ensure accuracy and consistency
of measurements.

Ankle-Brachial Index calculation:

The ankle-brachial index (ABI) is a validated measure for
assessing peripheral vascular health and cardiovascular risk. It
was calculated for each participant using the following formula:
(ABI = Ankle systolic blood pressure (highest) / Brachial
systolic blood pressure (highest). [22] An ABI value of less
than 0.90 was considered indicative of increased cardiovascular
risk, while values between 0.91 and 0.99 were classified as
borderline. Mean arterial blood pressure was determined by
adding one-third of the difference between systolic and diastolic
blood pressure (pulse pressure) to the diastolic blood pressure.

Statistical Analysis and Interpretation of the Test Results:

Data was analyzed using the Statistical Package for the Social
Sciences (SPSS), version 26.0. Descriptive statistics were used
to summarize the data, and categorical variables were presented
in frequency tables. Normality was assessed using Shapiro—
Wilk test; non-normally distributed variables were analyzed
using Mann—Whitney U test. ABI results were interpreted by
classifying the values into three categories: increased risk of
CVD (ABI < 0.90), borderline (ABI between 0.91 and 0.99),
and normal (ABI > 1.00), based on standard cutoff points.

Results.

Table 1 displays the age and sex distribution of the 60
Emergency Medicine registrars included in the study. The
majority of participants (70%) were between 25 and 30 years
of age, followed by 23.3% in the 31-35 age group, and 6.7%
in the 3640 age group. The overall sample included 29 males
(48.3%) and 31 females (51.7%), with a similar distribution
across age categories.

Table 2 presents the mean systolic blood pressure (SBP),
diastolicblood pressure (DBP), and mean arterial pressure (MAP)
in both the brachial and ankle regions among male and female
participants. Males showed higher mean systolic (120.3 mmHg)
and arterial pressures (93.3 mmHg) compared to females (114.5
mmHg and 88.5 mmHg, respectively). These findings suggest
that male participants may have a slightly higher cardiovascular
risk profile compared to female participants. Statistical analysis
revealed a statistically significant difference in brachial systolic
BP (p = 0.03), with males showing higher values. However, the
differences in diastolic BP, mean arterial pressure, and ankle
systolic BP did not reach statistical significance (p > 0.05),
indicating similar values across genders in these measures.

The Kolmogorov-Smirnov and Shapiro-Wilk tests of
normality, along with the Levene test of homogeneity, indicated
that systolic blood pressure values were not normally distributed
in both male and female groups (p < 0.05). Therefore, the
Mann-Whitney U test was applied and showed no statistically
significant difference in systolic blood pressure between males
and females (p = 0.052). However, the p-value was close to the
threshold for statistical significance, suggesting a possible trend



Table 1. Age and Gender Distribution of Study Participants.

Age Frequency

(year) Male Female
25-30 20 22
31-35 8

36-40 3 1

Total 29 31

Table 2. Descriptive and Comparative Statistics of Brachial and Ankle

Gender N Mean Systolic Brachial BP (mmHg)
Male 29 120.3+£11.3

Female 31 114.5+£10.7

Gender N Mean Systolic Ankle BP (mmHg)
Male 29 118.1+16.1

Female 31 119.5+16.7

Total 60

Total Percent
42 70%

14 23.3%
4 6.7%
60 100%

Blood Pressure Measurements by Gender Among Emergency Participants.

Mean Diastolic Brachial BP Mean Arterial Pressure Brachial

(mmHg) (mmHg)

79.84£21.6 93.3+21.6

75.5422.3 88.5+22.3

Mean Diastolic Ankle BP (mmHg) 'Mean Arterial Pressure Ankle
(mmHg)

78.3£21.6 91.6+21.6

78.94+22.3 92.4422.3

Table 3. Comparison of Systolic Blood Pressure Categories Between Male and Female Participants.

Variable N Normal Prehypertension Stagel hypertension  Stage2 hypertension Mean Rank P-value
(<120 mmHg) (120- 139 mmHg) (140-159 mmHg) (>160 mmHg)

Male 29 18 (62.1%) 8 (27.6%) 3 (10.3%) 0 34.98 0.052

Female 31 25 (80.6%) 5(16.1%) 1 (3.2%) 0 26.31

total 60 43 13 4 0

percent N 71% 21.6% 7.4%

Table 4. Distribution of Ankle-Brachial Index Classifications Among the Study Participants.

ABI Classification Frequency (n) Percentage (%)

Increased risk of CVD (<0.9) 9 15%

Borderline (0.91-1.00) 22 36.7%

Normal (1.01-1.4) 29 48.3%

Total 60 100%

Table 5. Comparison of Ankle-Brachial Index (ABI) Classifications and Mean Values Between Male and Female Participants.

Group Normal (>1.00) Borderline (0.91- 0.99) High risk (< 0.90) Mean £+ SD P-Value

Male 11(37.9%) 12(41.4%) 6(20.7%) 0.99+0.098 0.032

Female 18(58.1%) 10 (32.3%) 3(9.7%) 1.04+0.095

Total 29 (48.3%) 22 (36.7%) 9 (15%) 1.01+0.094

toward higher systolic blood pressure among male participants
(Table 3).

Table 4 shows the frequency and percentage of participants
classified by Ankle-Brachial Index (ABI) categories, indicating
their cardiovascular disease (CVD) risk levels. Notably,
approximately 51.7% of participants fall into the 'Increased
risk of CVD' (£0.9) and 'Borderline' (0.91-1.00) categories,
indicating a substantial proportion at risk for cardiovascular
disease."

Table 5 compares the distribution of ABI classifications and
mean ABI values between male and female participants. The
Kolmogorov-Smirnov and Shapiro-Wilk tests confirm that ABI
is normally distributed for both groups (p > 0.05). Levene's test
of homogeneity also showed equal variance across both genders.
Comparison between males and females showed a statistically
significant difference in ABI mean values between males (0.99
+ 0.098) and females (1.04 + 0.095), with a p-value of 0.032,
indicating gender-based variability in cardiovascular risk. The
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comparison was found to be in favor of females, suggesting that
males have a higher risk for cardiovascular diseases.

Discussion.

The Ankle-Brachial Index (ABI) is a well-established, non-
invasive tool for assessing peripheral arterial disease and serves
as an indicator for systemic atherosclerosis and cardiovascular
disease (CVD) risk stratification, particularly when ABI
values are below 0.9, which are associated with an increased
incidence of coronary events [23]. A low ABI is also known to
be associated with several emerging cardiovascular risk factors,
such as C-reactive protein, interleukin-6, homocysteine, and
chronic kidney disease, in addition to traditional risk factors
like hypertension, diabetes mellitus, dyslipidemia, and smoking
history [24,25]. The present study assessed brachial and ankle
blood pressure parameters among the participants. Males
consistently exhibited higher mean brachial systolic blood
pressure (SBP) (120.3 + 11.3 mmHg) compared to females



(114.5 £ 10.7 mmHg), with this difference reaching statistical
significance (p =~ 0.03). However, the differences in diastolic
blood pressure, mean arterial pressure, and ankle systolic blood
pressure between males and females were not statistically
significant (p > 0.05). These findings suggest that while
brachial SBP was notably higher in males, other blood pressure
parameters did not differ significantly, though the overall pattern
still reflects a trend toward a higher cardiovascular risk profile
in males, which complements the ABI findings. Similar patterns
of higher blood pressure in males have been reported in other
occupational health studies, emphasizing the gender-based
vulnerability to elevated cardiovascular risk factors [26,27].

The present study utilized ABI to evaluate the cardiovascular
risk profile of emergency physicians routinely working 24-hour
shifts. Our findings suggest that prolonged 24-hour duties in the
emergency setting may be associated with adverse cardiovascular
profiles. Specifically, 15% of the study participants were found
to have a low ABI (< 0.9), which could be associated with high
CVD risk profile, while an additional 36.7% were classified
as borderline (0.91-1.00). These proportions underscore a
considerable burden of subclinical atherosclerosis among
this occupational group. Chronic occupational stress may
contribute to autonomic imbalance, increased sympathetic
tone, and endothelial dysfunction, which could be the early
contributors to atherosclerosis. Our findings are supported by
a study conducted in China, which found an elevated risk of
subclinical atherosclerosis among shift workers compared to
day workers [28]. However, a community-based study among
African Americans reported no significant association between
occupational factors, such as prolonged standing, and changes
in ABI over time, suggesting that work-related exposures alone
may not sufficiently contribute to lower limb atherosclerosis
[29].

Moreover, gender-specific analysis demonstrated that male
physicians had significantly lower mean ABI values compared
to their female counterparts, suggesting a higher cardiovascular
risk profile in males. This finding is consistent with the
available epidemiological data that generally demonstrate
higher prevalence of CVD and lower mean ABI values in men
compared to women [30], which may be further intensified
by lifestyle and workplace stress associated with emergency
medical personnel [31].

In the current study, classifying the ABI showed that a
significant number of participants are in the borderline and low
ABI groups, suggesting strong association with a higher risk
of heart disease within the cohort. Although our results were
comparable to the findings reported in the literature [32], the
lack of a matched control group precludes causal inferences.

The relatively high proportion of low ABI in this young
population should be interpreted with caution. While the
measurements were taken under controlled conditions, operator
device-related limitations, and short-term physiological effects
thatinclude stress-induced vasoconstriction, may have influenced
the blood pressure readings. Therefore, overestimation from
measurement cannot be ruled out as measurement-related errors
are possible. However, since 24-hour shift-working emergency
physicians are exposed to high levels of stress, this may increase
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the risk of heart disease. Moreover, our results are consistent with
an earlier cross-sectional study that reported more than double
the risk of developing cardiovascular disease and stroke among
physicians compared to the general population, with a higher
risk observed among males (relative risk 2.38 in men versus
1.78 in women) [33]. Collectively, these observations highlight
the occupational health challenges faced by emergency medical
personnel and suggest a potential contribution to early vascular
changes and an increased burden of cardiovascular disease [34].

Limitations.

The main limitation of this study is the small sample size which
may affect the generalizability of the results and the possibility of
conducting subgroup analyses. Further, lack of an age-matched
control group restricts the ability to make reliable comparisons,
and therefore, the results should be viewed with caution.
Furthermore, other cardiovascular risk factors, such as detailed
smoking history, body mass index, blood cholesterol, and family
history were not measured, which may influence the results.
Additionally, while the ABI was measured in a standardized
manner, there may be some degree of measurement variability
due to operator problems, device performance, or physiological
variability. Finally, the cross-sectional nature of the study makes
it impossible to establish any causal relationship.

Conclusion.

The Ankle-Brachial Index (ABI) of emergency doctors
who are on 24-hour shifts showed significantly lower levels,
indicating strong association with higher risk of developing
cardiovascular diseases. The elevated systolic blood pressure
and reduced ABI in male physicians suggest that they may
have greater cardiovascular risk than women physicians. This
study highlights the possibility of co-existence of vascular
dysfunction and elevated blood pressure among this population
group, indicating the importance of cardiovascular risk profile
assessment among health care workers with extended work
hours.
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