EJSMR e Medical science

UNDERSTANDING THE IMPACT, PREVENTION, AND CO-MORBIDITIES OF
MEASLES: A CROSS-SECTIONAL STUDY AT CITY HOSPITAL, JALALABAD,
KYRGYZSTAN

Hammad Jamshaid!, Dipak Chaulagain?, Namrata Sharma!, Meena Gyawali'
!Jalal-Abad State University named after B. Osmonov, Jalal-Abad, Kyrgyzstan
YJalal-Abad International University, Jalal-Abad, Kyrgyzstan

Abstract

Measles, a highly contagious viral infection, remains a significant public health challenge
despite the availability of an effective vaccine. This cross-sectional study, conducted at City
Hospital in Jalalabad, Kyrgyzstan, from December 10, 2023, to March 30, 2024, investigated a
measles resurgence among 50 hospitalized children aged 1 month to 14 years. The study aimed
to identify risk factors, evaluate vaccine effectiveness, assess complications, and propose
control strategies. Findings revealed that 60% of cases were infants under 2 years, with 86%
unvaccinated due to religious beliefs and misinformation. Malnutrition was prevalent, with
56% of children underweight and 60% stunted. Pneumonia (80%), anemia (34%), and parasitic
infections (18%) emerged as significant co-morbidities. Transmission was associated with
low herd immunity and direct contact (40%). These results underscore the urgent need for
enhanced vaccination campaigns, nutritional interventions, and community education to
reduce measles morbidity in Jalalabad.
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NMOHUMAHUE BITUAHUA, MPOPUTTAKTUKU U COMYTCTBYIOLWUX
3ABOJIEBAHUN KOPU: MOMEPEYHOE UCCJIEQOBAHUE B TOPOCKOW
BOJIbHULE, AXANAN-ABAL, KbIPIbI3CTAH

Xammap, Dxaminaus!, Iumnak Yaynaranu?, Hampara [llapmal, Muna I'ssiBanu!
skanan-A6aackuii rocymapcTBeHHbIN yHUBepcuTeT M. b. OcMoHoBa, [Ixkanan-A6am, KeipreiscTan
2[I>kanan-Abamckuii MeXKIyHapOIHbI yHUBepcuTeT, [Ixkanan-A6am, Keipreiactan

AHHOTaUuAa

Kopb, BICOKOKOHTAaTr1M03Hasi BUpPYyCHast MHGEKIVsI, 0CTaeTCsI cepbe3HOi pobeMoii 0011eCTBeH-
HOTO 3[IpaBOOXpaHeHMs], HeCMOTpsI Ha Hayume 3(phekTUBHOI BaKIMHbI. DTO MOIepeyHoe UC-
CJleToBaHMe, IPOBEIeHHOE B rOPOACKOi 6onmbHMIIE B [Ixkanan-Abaae, Keiproidcras, ¢ 10 mekabpst
2023 roga mo 30 mapra 2024 roma, M3y4asao IIOBTOPHYIO BCIIBIIIKY KOpH cpenu 50 rocrmranm-
3MPOBAaHHBIX JeTei B Bo3pacTe oT 1 mecsia mo 14 jert. Llenbio mccaeqoBaHys ObUIO BbISIBIIE-
Hie (aKTOpPOB pUCKa, olieHKa 3 (PeKTUBHOCTY BaKIIMHbI, OIeHKA OCJIOKHEeHMI U TTpeJIoKeHe
CTpaTeruit KOHTpoJsl. PesynbTaThl mokasanu, uto 60% ciryyaeB ObUIM y MyIafieHIleB B BO3pacTe
1o 2 1eT, 86% 13 KOTOPbIX He ObLIM BaKLIMHMPOBAHbI M3-3a PEIUTMO3HbIX YOESKIEeHMIA 1 1e31H-
dbopmanyu. PacrpocTpaHeHHBIM ObUIO HemoemaHue, 56% neTei MMenn HeIoCTaTOUHbIN BeC U
60% otcraBasi B pocte. [THeBMoHMs (80%), anemust (34%) 1 napasutapHbie nHeKmm (18%)
CTa/I 3HAYMUTETbHBIMM COITyTCTBYIONIMMM 3a00ieBaHMsIMI. [lepeaua 6blia CBsI3aHa C HU3KUM
KOJUUIEKTUBHBIM MUMMYHUTETOM U MPSIMBIM KOHTAKTOM (40%). OTU pe3y/lbTaThl TOAYEPKMUBAIOT
OCTpYI0 He0OXOIMMOCTb B YCM/IEHHBIX KAMITAaHMSIX BaKIMHALIVM, BMelllaTe/IbCTBaX B IUTaHME U
TpOCBeIleHM HaceleHusI AJ1s1 CHIsKeHMs 3a60/1eBaeMOCTH Kopbio B [Ixkanan-Abaze.

KnioueBsie ciioBa: Kops, MHDekimoHnHbIe 3a60neBanus, [leguatpus, KeipreiscraH
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Introduction

Measles, caused by the measles virus (genus Morbillivirus, family Paramyxoviridae), is a highly
contagious disease transmitted through respiratory droplets, infecting approximately 90% of
non-immune individuals in close proximity [1]. The virus remains viable in air or on surfaces
for up to two hours, facilitating its rapid spread [2]. Following a 10—14-day incubation period,
measles manifests with a prodromal phase characterized by high fever, cough, conjunctivitis,
coryza, and Koplik spots, progressing to a maculopapular rash with cephalocaudal spread [3].
Recovery typically occurs within 10-14 days; however, complications such as pneumonia,
diarrhea, encephalitis, and immune suppression elevate morbidity, particularly among
unvaccinated populations [4]. A rare but severe long-term sequela, subacute sclerosing
panencephalitis (SSPE), may develop 7-10 years post-infection, especially in children under
2 years [5].

Globally, measles persists as a leading cause of childhood mortality in regions with suboptimal
vaccination coverage [6]. In Jalalabad, Kyrgyzstan, a notable increase in measles cases
despite vaccination efforts highlights critical gaps in prevention strategies, necessitating a
comprehensive analysis of its epidemiology, risk factors, and co-morbidities.

Objectives
1. To investigate the resurgence of measles in Jalalabad.

2. To identify associated risk factors and complications.
3. To assess vaccine effectiveness and barriers to uptake.
4. To propose evidence-based strategies for measles control.

Rationale
Hospital records at City Hospital indicate a year-on-year rise in measles cases in Jalalabad,
reflecting deficiencies in current prevention measures and the need for targeted interventions.

Methodology
Study Design

A cross-sectional study was conducted to evaluate the resurgence of measles and its health
impacts.

Study Setting

The study was carried out at the Infectious Disease Department of City Hospital, Jalalabad,
Kyrgyzstan.

Study Duration
Data were collected from December 10, 2023, to March 30, 2024.
Participants

Inclusion Criteria: Children aged 1 month to 14 years hospitalized with laboratory-confirmed
measles.

Exclusion Criteria: Children without a confirmed measles diagnosis or aged over 14 years.
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Sample Size: From 573 eligible cases, 50 participants were selected via random sampling.
Data Collection

A structured questionnaire captured demographic details, vaccination status, clinical
symptoms, and complications. Anthropometric measurements (weight and height) assessed
nutritional status. Data were analyzed using SPSS version 25.

Ethical Considerations

Ethical approval was obtained from the Department of Research Activities, Jalalabad State
University, and the Infectious Disease Department of City Hospital. Informed consent was
secured from guardians, ensuring confidentiality and adherence to ethical standards.

Results

The resurgence of measles has brought to light the complex interplay of factors influencing
disease transmission, including vaccine access, misinformation, complacency towards
preventable illnesses and demographic factors. According to data, Children less than 2 years
old are more prone to measles and in this range of one month to two years old, children less
than 9 months of age are more suffered from measles.

In total 50 respondents, 30 respondents have age between 1 month to 2 years (60%), 9
respondents have age between 2 years to 4 years (18%), 6 respondents have age between 4
years to 8 years (12%) and 5 respondents have age above from 8 years old (10%).

age group of measles affected children

30

20

Frequency

Tmonthto 2yearsold 2yearstodyearsold 4yearsto 8years old above from & years old

Figure 1: Distribution of Respondents according to Age

According to data, out of 50 respondents; there are 30 males and 20 female children
suffered from measles.
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gender of measles affected child

B male
W female

Figure 2: Distribution of Respondents according to Gender

The severity of disease, healthy response of immune system and recovery can be evaluated by
the days of hospitalization of patient. According to evaluation of data, 58% respondents take
rest for 5 to 7 days, 24% respondents take rest for 2 to 4 days, 12% take rest for 8 to 10 days
and 6% take rest for 11 to 13 days in hospital to recover from measles.

Histogram

30 Mean =2
Std. Dev. = 782
N =50

20

Frequency

10

0 1 2 3 4 S

number of days of hospitalization

Figure 3: Distribution of Respondents according to days of Hospitalization
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For nutrition assessment, we cross tabulate between weight and height with gender and age
of respondents. Comparison of weight with age of children gives indication of malnutrition
because out of 30 Respondents (age between 1 month to 2 years) having weight less than 10
kg; if we investigate individual about weight of this age group these 28 children have less
weight according to standard and also 2 respondents have weight less than 10 kg having
age between 2 to 4 years old. There are 7 respondents of age between 2 to 4 years old and
2 respondents of age between 4 to 8 years old have weight less than 14 kg. There is also 1
respondent age above from 8 years old having weight less than 20 kg; these all results clearly
indicate the malnutrition

There is following table shows the cross tabulation between age and weight of children.

» Table 1: age group of measles affected children weight of child Crosstabulation

weight of child
2 kg to 10 kg to 14 kg to more than Total
10 kg 14 kg 20 kg 20 kg
1 month to 2 years old 28 1 1 0 30
age group
of measles | 2 years to 4 years old 2 7 0 0 9
affected 4 years to 8 years old 0 2 4 0 6
children
above from 8 years old 0 0 1 4 5
Total 30 10 6 4 50
Bar Chart
weight of
* child
B2 kg to 10 kg
W10 kgto 14 kg
W14 kgto20 kg
B more than 20 kg
20
E
3
L=
o

10

1 monthto 2 2yearsto dyears 4vyearstoB8years  above from 8
years old old old years old

age group of measles affected children

Figure 4: Cross tabulation between age and weight of respondents
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If we compare gender with weight of respondents, it’s revealed that 63% male and 55% females

having low weight than normal.

« Table 2 : gender of measles affected child weight of child Crosstabulation

weight of child
2kgto 10kg to 14kgto | more than Total
10 kg 14 kg 20 kg 20 kg
male 19 5 3 3 30
gender of measles affected child
female 11 5 1 20
Total 30 10 6 4 50
Bar Chart
weight of
. child
B2 kg to 10 kg
M 10 kg to 14 kg
B 14 kg to 20 kg
B more than 20 kg
15 | g
E
3
8 10

male female

gender of measles affected child

Figure 5; Cross tabulation of height and age is also a indicator to access nutrition status,
according to analysis, 28 children having age between 1 month to,2 years old have height less
than 80cm and 7 children age of 2 years have height less than 96 cm ; 2 children age 4 to 8 years
old also have height less than 96 cm .

There is following table distribute number of respondent respective to Height and weight of
children.
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« Table 3 :age group of measles affected children height of child Crosstabulation

height of child
47t080cm [80to96 cm |96to 119 cm | more than 119 cm | Total
age group 1 month to 2 years old 28 1 1 0 30
of measles
affected 2 years to 4 years old 2 7 0 0 9
children 4 years to 8 years old 0 2 4 0 6
above from 8 years old 0 0 1 4 5
Total 30 10 6 4 50
Bar Chart
a0 height of child
W47 to 80 cm
W50 to 96 cm
WoE to 119 cm
B more than 119 cm
20
=
3
=]
o

10

1 monthto 2

years old old

2yearsto 4 years 4 years to 8§ years

old

years old

age group of measles affected children

above from 8

Figure 6: The correlation of height with gender explain that 63% males and 55% females are
shorter from their height. Out of 30 male respondents, 19 children have height less than 80cm
and in females out of 20 respondents, 11 are having height less than 80 cm.

» Table 4: gender of measles affected child height of child Crosstabulation

height of child
47 to 80 cm 80to9%6cm | 96to119cm | more than 119 cm | Total
gender of measles | male 19 5 3 3 30
affected child female 1 s 3 1 20
Total 30 10 6 4 50
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Bar Chart

54 height of child

B 47 to 80 em
W50 to 96 cm
96 to 119 cm
B more than 119 em
15

Count

10

male female

gender of measles affected child

Figure 7: indicates correlation between height and gender

Out of 50 respondents, 4 mothers are working women and 46 of them are non-working
according to Data, that indicates that mothers stay most of time with their children. There
graph indicating the ratio of working and non-working mothers.

Is his parents working anywhere

Oyes
.no

Figure 8: Distribution of Respondents Parents on the basis of work
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Out of 50 responses, 43 of them are non-vaccinated (86%) due to mainly religious issues and
illiteracy about vaccination. 7 of them due to older age didn’t know they vaccinate their child
with measles vaccine. This graph clearly show that non-vaccinated children are on high risk
to catch measles and 86% of respondent are non-vaccinated, out of these most of children
infected with measles before age of vaccination due to inadequate breast feeding and contact
to measles patients.

vaccinated with measles vaccine

a0
40

30

Frequency

20

dont remember

vaccinated with measles vaccine

Figure 9: Distribution of Respondents on the status of Vaccination

According to data, there are some symptomatic information regarding measles, complications
and factors that influence the resurgence of disease. Firstly, we collect data about dehydration
and lost of water-soluble vitamins and minerals due to loose stool, diuresis and vomiting.
According to our data collection 60% respondents having loose stool, diuresis and vomiting
and 40% didn’t have association with these symptoms.

The following histogram showing the ratio of fluid loose symptoms in measles patients
according to Data collection with standard deviation of 0.495 . Due to this fluid lose
doctors prescribe IV fluid in severe condition and water intake in moderate condition of
symptoms and also prescribe vitamin A doses on daily basis.
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loose stool or diuresis or vomiting

Mean=1.4

30
St Dev. = 495
M =130

20

Frequency

10

] 1.0 15 20 25

loose stool or diuresis or vomiting

Figure 10: Distribution of Respondents on the status of symptoms ( loose stool /Diuresis/
Vomiting)

Out of 50 respondents, 28% respondents measles is associated with moderate anemia , 6%
have severe anemia and 66% measles patients have not any association with anemia. There is

following table the demonstrate the numbers:

e Table 5: showing 14 of them have moderate anemia , 3 have severe anemia and 33 have no
association with anemia

Response Frequency
No 33
Yes , Moderate 14
Yes Severe 3

Transmission of vector is important point ; according to Data, 20 of respondents have direct
contact with measles patient and 30 of them didn’t sure about this information .Pie graph
is showing that 40 percent of children contact with measles patients and 60% of children
parents didn’t know exactly.
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child contact with measles patient

Eyes
E maybe

Figure 11: Distribution of Respondents according to Contact with measles patients

According to Data regarding complication of measles in children, there is 80% of children
suffering from pneumonia, 10% of children have otitis media, 4% children tainted with
intestinal infection , 4% children distressed with residual encephalopathy, meningitis,
seizures and 2% of children don’t have any associated complication.

» Table 6: Distribution of Respondents according to associated complications

Frequency | Percent
Pneumonia 40 80.0
otitis Media 5 10.0
Intestinal infection (unspecified ) 2 4.0
residual Encephalopathy 2 4.0
no associated disease 1 2.0
Total 50 100.0

Thisfollowing graphbelow plotting complicationsinx-axisand frequencyiny-axis.Itdescribes
that pneumonia is most common complication with measles among our respondents. These
complications results in further symptoms in patients like cough , breathing disorder due to
pneumonia , ear discharge due to otitis media, diarrhea due to intestinal infection, seizures
due to encephalopathy etc.
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child had any other complication with measles

40

30

20

Frequency

Pneumeonia ofitis Media Intestinal infection residual no associated
(unspecified )  Encephalopathy disease

child had any other complication with measles

Figure 12: Distribution of Respondents according to associated complications

There is 94% of children agony with measles have maculopapular rashes behind ear and neck
and 6% patients didn’t observer prominent rashes behind neck and ear .

child had maculopapular rashes behind the ear and neck

no

child had maculopapular rashes behind the ear
and neck

0 10 20 30 40 a0

Frequency

Figure 13: Distribution of Respondents on appearance of Maculopapular rashes
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Loss of consciousness indicates the severity of measles , according to evaluation; 92%
percent children are clearly unconscious and 8% didn’t observe unconscious. According to
observation The reason behind unconsciousness is hyperthermia , malnutrition, lost of fluid
and carelessness of parents because they didn’t approach the doctor on time prescribe the
medicine to their children at home that lead to severity of disease.

e Table 7 : Distribution of Respondents on Consciousness

Response | Frequency

Yes 46
No 04
Total 50

In 38% children, we observed pus discharge from ear or eye and 62% children didn’t report any
discharge of pus from ear and eyes . It most commonly observer when mealses is complicated
with otitis media.There is graphically representation regarding discharge of pus from ear or
eye in measles patients.

Title
discharge from ear and eye

40 40
w)
[11]
30 30 =
=
(1]
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g ﬁnnotatioﬂ 3
o 0 2 4
@ =
L 1]
0
C
3
(1]
10 10 -

yes no

discharge from ear and eye

Figure 14: Distribution of Respondents on discharge from ear or eye

According to observation and data, 82% children have cough in measles due to complications
of pneumonia. There is histogram explaining 41 respondents have cough and 9 of them didn’t
complain for cough
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a0
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Frequency

20
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Histogram
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Mean=1.18
Std. Dev. = 388
M =50

Figure 15: Distribution of Respondents on symptoms of Cough

90 % of respondents loss their appetite and 10% didn’t have much effect on appetite.

child suffering from any intestinal parasitic infection like giardiasis or enterobiasis

Frequency

yes

no

child suffering from any intestinal parasitic infection like giardiasis or

enterobiasis

Figure 16: Distribution of Respondents on association with intestinal parasitic infection
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e Table 8 : Distribution of Respondents on appetite

Response | Frequency

Yes 45
No 05
Total 50

There are 18% of children have parasitic infection like giardiasis or enterobiasis that cause
the deficiency of Vitamin A that increase the chance of child to effect with measles. There is
3D graph representation of parasitic infection increase the chance for measles infection .

Due fluid imbalance, loss of vitamin, malnutrition because intestinal parasitic infection lead
to diarrhea, malabsorption.

Due to pneumonia and COPD related to measles cause difficulty in breathing , about 86%
children have shortness of breath in measles , during observation, nasal flaring , involvement
of intercoastal muscles clearly observed.

Frequency | Percent

yes 43 86.0
no 7 14.0
Total |50 100.0

difficulty in breathing

According to data , Pneumonia is major
complication of measles due to which patient have
difficulty in breathing , there is also pus formation in
airways , nasal flaring is visible , inter-coastal
muscles involved in breathing , there is wheezing
sound on ascultation , respiratory rate is high . W yes

Bno

Figure 17 : Distribution of Respondents on difficulty in breathing

There is 2% association of congenital heart disease with measles , out of 50 there is one
respondent having tetralogy of Fallot suffered from measles that is complicated with
pneumonia.
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Histogram
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associated disease of heart

Figure 18: Distribution of Respondents according to association with heart diseases

Discussion

The study elucidated the multifactorial drivers of measles resurgence in Jalalabad, including
vaccine hesitancy, misinformation, and demographic vulnerabilities. Of the 50 respondents, 60%
(n=30) were infants aged 1 month to 2 years, 18% (n=9) were 2-4 years, 12% (n=6) were 4—8 years,
and 10% (n=5) were over 8 years. Gender distribution showed 60% males (n=30) and 40% females
(n=20). Hospitalization duration varied, with 58% (n=29) recovering in 5-7 days, 24% (n=12) in
2-4 days, 12% (n=6) in 8—10 days, and 6% (n=3) in 11-13 days. Malnutrition was a significant risk
factor, with 56% (n=28) of children underweight and 60% (n=30) stunted. Among infants aged 1
month to 2 years, 93% (n=28/30) had weights below 10 kg, indicating severe malnutrition. Cross-
tabulation of weight and height with age and gender revealed that 63% of males (n=19/30) and
55% of females (n=11/20) were underweight or stunted, reflecting widespread nutritional deficits.

A striking 86% (n=43) of respondents were unvaccinated, primarily due to religious beliefs
and misinformation. Among the unvaccinated, many were infected before the recommended
vaccination age, exacerbated by inadequate breastfeeding and contact with measles patients.
Common symptoms included maculopapular rashes (94%, n=47), fluid loss via loose stools,
diuresis,orvomiting (60%,n=30),cough (82%,n=41),loss of appetite (90%,n=45),and shortness
of breath (86%, n=43). Pneumonia was the predominant complication (80%, n=40), followed
by otitis media (10%, n=5), intestinal infections (4%, n=2), and residual encephalopathy (4%,
n=2). Anemia affected 34% (n=17), with 28% (n=14) moderate and 6% (n=3) severe cases.

Parasitic infections (e.g., giardiasis, enterobiasis) were present in 18% (n=9), contributing
to vitamin A deficiency and increased measles susceptibility. Direct contact with measles
patients was reported in 40% (n=20) of cases, while 60% (n=30) of parents were uncertain of
exposure sources, suggesting low herd immunity as a key driver of transmission.
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The resurgence of measles in Jalalabad aligns with global trends of declining vaccination
coverage [6]. Infants under 2 years (60%) were disproportionately affected, likely due to
suboptimal breastfeeding and delayed vaccination [7]. The high prevalence of pneumonia
(80%) as a complication corroborates its role in measles-related morbidity [4]. Malnutrition,
affecting over half the cohort, amplified disease severity, consistent with evidence linking
nutritional deficits to adverse outcomes [8].

Vaccine hesitancy, driven by religious beliefs and misinformation, reflects broader cultural barriers
toimmunization [9]. The 86% unvaccinated rate underscores the failure to achieve herd immunity;,
as evidenced by 40% direct transmission [6]. Co-morbidities such as parasitic infections (18%) and
anemia (34%) highlight the need for integrated health interventions [10]. Gender disparities (60%
male) may suggest differential healthcare access, warranting further exploration [11].

Study limitations include Berkson bias, as only hospitalized cases were included, and recall
bias among parents of older children regarding vaccination history. These factors may limit
generalizability but do not undermine the urgency of the findings.

Conclusion

This study highlights the critical determinants of measles resurgence in Jalalabad, with 573 cases
reported between December 2023 and March 2024. Infants aged 1 month to 2 years (60%) were
most vulnerable, driven by inadequate vaccination (86% unvaccinated), religious barriers, and
malnutrition (56% underweight, 60% stunted). Pneumonia (80%) dominated complications,
compounded by anemia (34%) and parasitic infections (18%). Gender disparities (60% male) and
low herd immunity (40% direct transmission) further exacerbate the outbreak.

These findings emphasize the need for urgent, multifaceted interventions, including
intensified vaccination campaigns, nutritional support, and community education to address
misinformation and cultural barriers. Without such measures, measles will continue to
impose a significant health burden in Jalalabad.
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