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Enhancement of Sensory Quality, Nutritional and Health
Benefits of Complementary Baby Food through 2-6um mid-
Infrared Irradiation

By Umakanthan T, Madhu Mathi & Umadevi U

Abstract- Complementary foods are provided to infants when the amount of breast milk
produced by the mother is insufficient. Numerous baby foods are available in the market
worldwide but their quality is questionable. Therefore, we used our recently invented 2—-6um mid-
infrared generating atomizer (MIRGA) on various brands of complementary baby foods to safely
enhance their quality in terms of nutrition and sensory attributes. The effects of mid-IR irradiation
on baby food included compound transformation, changes in the protein concentration, changes
in the chemical bond, and changes in the nanoparticle morphology. The matrix structure and
sensory attributes and other benefits were analyzed and validated with various tests and are
presented here.

Keywords: MIRGA, 2-6um mid-infrared, complementary infant food, quality enhancement, food
safety, economy.
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Enhancement of Sensory Quality, Nutritional and
Health Benefits of Complementary Baby Food
through 2—6um mid-Infrared Irradiation

Umakanthan T *, Madhu Mathi ° & Umadevi U ®

Absiract- Complementary foods are provided to infants when
the amount of breast milkk produced by the mother is
insufficient. Numerous baby foods are available in the market
worldwide but their quality is questionable. Therefore, we used
our recently invented 2-6um mid-infrared generating atomizer
(MIRGA) on various brands of complementary baby foods to
safely enhance their quality in terms of nutrition and sensory
attributes. The effects of mid-IR irradiation on baby food
included compound transformation, changes in the protein
concentration, changes in the chemical bond, and changes in
the nanoparticle morphology. The matrix structure and sensory
attributes and other benefits were analyzed and validated with
various tests and are presented here.

Keywords: MIRGA, 2-6um mid-infrared, complementary
infant food, quality enhancement, food safety, economy.

[ INTRODUCTION

evolved to provide the child with the nutrients
needed for growth and development. As the
infant grows, the hedonic properties and composition of
the breast milk change naturally. This chronological
change in the characteristics of the milk fulfills the
infant’s growth and developmental needs and also
encourages the infant to learn new eating skills and
preferences (Institute of Medicine, 1991; Picciano, 2001;
Dowey, 2001; Murray, 2017). Nevertheless, not all infants
can obtain all the nutrition they need when the amount
of breast milk is insufficient. Hence, the food industry
has developed a wide variety of complementary baby
foods including baby rice cereals and pureed meats,
vegetables, and fruits. However, the quality of marketed
complementary baby foods around the world is under
debate (Mohamed et al., 2018). To complicate this
problem, no scientific methods are currently available to
improve the quality of complementary baby foods.

In this study, we applied mid-infrared irradiation
generated by a mid-infrared generating atomizer

3reast milk is the ideal food for infants as it has
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(MIRGA) to baby foods, aiming to improve the quality of
the foods. The 2-6 um mid-IR is the safest zone in the
infrared spectrum which penetrates obscurant media
(Pereira et al., 2011). This non-ionizing-irradiated baby
foods were subjected to various analyses to determine
whether the changes also occurred at the molecular
level. The goal was to improve the quality of
complementary baby foods without compromising their
safety.

[I.  MATERIALS

MIRGA (patent No.: 401387) is a polypropylene
plastic atomizer of 20 mL capacity containing an
inorganic water-based solution composing Sodium
carbonate monohydrate, Sodium carbonate anhydrous,
Potassium nitrate and Sodium chloride. The
specifications of MIRGA (MIRGA) and the process of
generating 2-6pum mid-IR while spraying with MIRGA are
described by Umakanthan et al., 2022a, Umakanthan et
al., 2022b; Umakanthan et al., 2023c,; Umakanthan et al.,
2023d (Figure S1) (details presented in Supplementary
TextT1)

Complementary baby foods from three different
multinational brands available in the market were
individually sprayed with MIRGA, taking care not to mix
any brand or batch during the experiments. The
samples used were from the same source in terms of
the manufacturer and batch number, and the only
difference among them was the number of sprayings
they received.

The instruments used to identify the changes
caused by MIRGA in the complementary baby foods
were the following:

FTIR: Fourier-transform infrared spectroscopy (FTIR)
was performed using a JASCO 4200 Plus
spectrophotometer with ATR (range of 4000-400 cm™" at
298 K). The aim was to detect changes in the chemical
bonds.

GC-MS: Gas chromatography-mass spectrometry (GC-
MS) was conducted using an Agilent Technologies 7820
GC system with a 5977E MSD, fitted with a DB-5
column. The temperature range was 100-270°C. The
carrier gas was helium at a flow rate of 1.2 mL/min. GC-
MS  analyses revealed  chemical  compound
transformation.

© 2024 Global Journals
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PXRD: Powder X-ray diffraction (PXRD) was performed
using a Rigaku RINT 2500 X-ray diffractometer (CuKa
anode; A = 1.541 Ao). Samples were scanned at 40kV
and 30mA from 5 to 35 °C 26 values and analyzed using
PDXL2 software (Rigaku). PXRD analyses revealed
structural changes.

TEM: A high-resolution  transmission  electron
microscope (HR-TEM) model FEI -TECNAI G2-20 TWIN
was used to observe the sample structure. The
operating voltage was 200kV.

Proton NMR: H1NMR spectra of milk powder
samples (ca. 8mg for 1H) in DMSO-D6 (Eurisotop,
France) were recorded to identify  proton
resonances. Spectra were acquired using a 300 MHz
AVANCE Il (Bruker BioSpin, Switzerland) spectrometer
equipped with a 5mm BBO probe (Bruker BioSpin,
Switzerland). The experiments were conducted at
298.15 K and data were processed using the standard
pulse sequence library of TopSpin 3.2 (Bruker BioSpin,
Switzerland). The proton resonance was identified.

3D Fluorescence spectroscopy: 3D fluorescence
emission spectra were measured on a Hitachi F-7000
spectrophotometer in the range of 200-700 nm at 298
K. The spectral patterns were analyzed using the original
software (Hitachi). The contour and signal-to-noise
ratios were determined.

An expert sensory panel (n=6) from the dairy
industry and a group of feeding mothers (n=18)
participated in the study.

[II.  METHODS

Spraying was done from a 0.25 to 0.50 m
distance toward the packaged (polythene/ paper) baby
food (the spraying method is shown in the video link
presented in Supplementary Video V1). This distance is

essential for the MIRGA sprayed solution to form ion
clouds, which oscillate generating 2-6um mid-IR. The
rays can penetrate the packaged material and exert their
action on the baby food inside. Close spraying does not
generate sufficient energy to yield the desired outcome.

A control sample of 50 g was taken from a 500
g polyethylene packet of a specific brand and batch of
baby food and a sensory test was carried out. Then, the
packet containing the remaining baby food was sealed
with cellophane tape, and one MIRGA spraying was
externally applied from a distance of 0.25 to 0.50 m. The
packet was opened and a sample of 30 g was taken,
which was used for another sensory test. The cycle of
spraying and sensory tests was repeated 14 times.
Second trial was done using another 14 samples taken
from a specific second brand and batch of 500 g baby
food packet. The same procedure was repeated for a
specific third brand and batch of baby food also. The
sensory tests were conducted using an acceptability
index based on a hedonic scale with a 9-point nominal
structure: 1, dislike extremely; 2, dislike very much; 3,
dislike moderately; 4, dislike slightly; 5, neither like nor
dislike; 6, like slightly; 7, like moderately; 8, like very
much; 9, like extremely (Everitt, 2009, Wichchuki et al.,
2014). Analyses were repeated for increased accuracy.

The control and 4-, 10-, and 14-sprayed
samples were subjected to various laboratory analyses
and the obtained results were compared.

V.

After MIRGA spraying, the taste and palatability
difference among the brands was substantial. Therefore,
we limited our analysis and discussion to one
complementary baby food made by a multinational
company (Table 1).

RESULTS AND DISCUSSION

Table 1. Sensory Attribute Test

Number of MIRGA sprayings | Score by the sensory expert panel Opinion of feeding mothers
Control 5 Neither like nor dislike

1 5 -

2 6 -

3 6 -

4 7 Like moderately

5 7 -

6 6 -

7 7 -

8 8 -

9 8 -

10 9 Like extremely

11 6 -

12 5 -

13 4 -

14 2 Dislike very much

© 2024 Global Journals



The control had a regular taste. The samples
sprayed 4 and 10 times acquired moderately and highly
enhanced sweetness, respectively, but the sweetness of

Instrumentation results of Complementary baby food

(aw data of all
Supplementary data D1)

the sample sprayed 14 times was greatly reduced.
These changes in sensory attributes were perceived 1-5
minutes after spraying.

GC-MS of complementary baby food

instrumentations  presented in

Table 1. Volatiles in complementary baby food, identified by GC-MS analysis

(Il:\;i-[{) Name of Compound % Peak area of the samples
Control | 4-sprayed 10- 14- Remarks
sprayed sprayed
11.15 | n-Hexadecanoic acid 0.12 1.66 0.0 0.0
11.81 | n-Hexadecanoic acid 4.32 3.22 0.0 0.0
11.93 | n-Hexadecanoic acid 0.77 5.07 0.0 0.0
12.06 | n-Hexadecanoic acid 0.82 0.61 0.0 0.0
1p.4g | 11-Dodecen-1-ol 092 7.05 0.0 0.0
trifluoroacetate
12.63 | n-Hexadecanoic acid 1.28 2.68 0.0 0.0
12.71 | n-Hexadecanoic acid 0.57 3.66 0.0 0.0
12.81 | n-Hexadecanoic acid 0.25 0.0 0.0 0.0
13.02 | n-Hexadecanoic acid 0.74 0.0 0.0 0.0
13.10 | n-Hexadecanoic acid 0.39 0.0 0.0 0.0
13.28 | 9-Octadecenoic acid 2.20 0.0 0.0 0.0
13.49 | 9-Octadecenoic acid 9.64 0.0 0.0 0.0
Only present in the 4-
13.59 | trans-13-Octadecenoic acid 0.0 26.52 0.0 0.0 sprayed sample. Anti-
inflammatory effects
(Hameedet &/, 2016)
Only present in the 4-
13.67 | 2,3,3-Trimethyl-1,7-octadiene 0.0 31.88 0.0 0.0 sprayed sample. New
compound.
14.24 | 6-Octadecenoic acid 0.19 0.0 0.0 0.0
14.66 | Oleic Acid 0.92 0.0 0.0 0.0
14.75 | 9-Octadecenoic acid 1.37 0.0 0.0 0.0
15.35 | Octadec-9-enoic acid 0.14 0.0 0.0 0.0
15.40 | 9-Octadecenoic acid 0.26 0.0 0.0 0.0
15.48 | 9,17-Octadecadienal 0.94 0.0 0.0 0.0
, o Only present in the 4-
1558 | 11-(1,3-Propanediyl)bis- 0.0 12.02 0.0 0.0 spr;/yé)d sample. New
cyclohexane
compound.
15.88 | 2-Octyl-cyclopropaneoctanal 0.35 0.0 0.0 0.0
16.19 | cis-9-Hexadecenal 0.75 0.0 0.0
1p.2g | 2Hydroxy- 213 0.0 0.0 0.0
cyclopentadecanone
16.26 | cis-9-Hexadecenal 2.71 0.0 0.0 0.0
16.28 | cis-11-Hexadecenal 0.0 1.69 0.51 0.0
16.44 | Oxacyclododecan-2-one 1.43 0.0 0.0 0.0
16.58 ;ii—gydroxypentadecanom 858 00 00 00
16.83 | Oleic acid 1.25 0.0 0.0 0.0
16.96 | 2,3-Dihydroxypropyl elaidate 0.46 0.0 0.0 0.0
Only present in the 4-
17.12 | cis-11-Hexadecenal 0.0 9.75 0.0 0.0 sprayed sample. New
compound.
17.37 | cis-Vaccenic acid 0.48 0.0 0.0 0.0
17.43 | Bicyclo[5.3.1]undecan-11-one 0.55 0.0 0.0 0.0

© 2024 Global Journals
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17.84 | Tetradecanal 8.39 0.0 0.0 0.0
17.84 | 2-Cyclohexyl-dodecane 0 0.0 44.37 43.04
17.87 | (1-Methylethyl)-cyclohexane 12.09 0.0 0.0 0.0
18.12 Oleic acid, 3-hydroxypropyl 13.07 00 00 00
ester
18,09 | QCtadecanoic —acid,  23-| ;g 0.0 0.0 0.0
dihydroxypropyl ester
18,52 | 2Methyl-2,2-3,13- 2,20 0.0 0.0 0.0
octadecadienol
18.75 3-Trifluoromethylbenzoic acid, 131 00 00 00
2-pentadecyl ester
Only present in the 4-
18.84 | 13-Octadecenal 0.5 8.39 0.0 0.0 sprayed sample. New
compound.
9-Octadecenoic acid (2)-, 2-
19.22 | hydroxy-1-(hydroxymethyl) 0.32 0.0 0.0 0.0
ethyl ester
Most abundant in the
10- and  14-sprayed
samples. Antibacterial,
anticancer, immune-
19.71 | Oleic acid 0.0 9.39 56.14 56.96 stimulant, and  anti-
inflammatory effects
(Mustapha et al, 2016;
Helioswilton et al,
2013).
9-Octadecenoic acid (2)-, 2,3-
19.77 | dihydroxypropy! ester 14.12 0.0 0.0 0.0
20.02 Fumaric acid, cis-hex-3-enyl 54 00 00 00
heptadecyl ester
20.27 | 9,17-Octadecadienal, 3.2 0.0 0.0 0.0
20.70 | Isopropyl linoleate 0.51 0.0 0.0 0.0
20.91 | 9,17-Octadecadienal, 0.74 0.0 0.0 0.0
21.07 | Decylsulfide 1.66 0.0 0.0 0.0
9-Octadecenoic acid (2)-, 2-
21.15 | hydroxy-1-(hydroxymethyl) 0.35 0.0 0.0 0.0
ethyl ester
2138 1,2,3,6—Tetra_hydro—1—methyl—4— 0.4 00 00 00
phenyl-pyridine
2176 9-Octadecenoic acid (2)-, 2- 116 00 00 00
hydroxyethy! ester

© 2024 Global Journals
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Fig. 1. GC-MS spectra of complementary baby food

The control sample contained many aldehydes
and long-chain fatty acids such as oleic acid and
palmitic acid. After spraying the samples 4 and 10
times, the sweetness increased and the long-chain fatty
acid content, which has health benefits, increased
(Zarate et al., 2017; Hoppen brouwers et al., 2019). In
particular, the long-chain fatty acidé-octadecenoic acid
(C18) and 2-cyclohexyl-dodecane were generated by
spraying. The sample sprayed 14 times showed oleic
acid and 2-cyclohexyl-dodecane as the major peaks.
These compounds are the by-products of spraying and
transformation (Figure 1, Table 1).

MIRGA spraying has been reported to increase
the content of some free fatty acids, which influence the
product quality, flavor, texture, and nutritional properties
(Larodan Research Grade Lipids; Human Metabolome
Database) and as a consequence, also shows health
benefits (Kilcawley et al., 2017). The samples sprayed 10
and 14 times showed oleic acid as the most abundant
compound. This fatty acid has many health benefits like
increasing high density lipoprotein, reducing the risk of
heart diseases, etc. (Aleksandra et al., 2019, Anka et al.,
2021)

FT-IR
250 -
555 ‘\\//\‘\\/J \\/— 14 Spraved
e 2
1504 10 sprayed
5 ]
= b~ \A
= 100+ vaf \\/— 4 sprayed
L~ b A
504 Control
)] T T

T L) T
0 400 800 1200 1600

2000

T T T T T
2400 2800 3200 3600 4000

Wave Number (Cm™)

Fig 2: FTIR of complementary baby food
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S-H bond stretching was observed near 2358
cm™ (Merck, 2020) in the 10- and 14-sprayed samples,
which suggests the breakage of the protein secondary
structure due to the reduction of the disulfide bonds.
Furthermore, the control and the 4-sprayed sample did
not show any change in their protein structures.
However, these two samples showed an aliphatic C=0
stretching at 1700 cm™ from carboxylic acid, which is
most probably derived from lipids. This signal was
absent in the 10- and 14-sprayed samples, which may
be due to the formation of lipid anhydrides (Merck,
2020). C-N bond stretching was detected at 1395 cm™,
which corresponded to free amino acids. The intensity
of the C-N bond stretching signal waslower in the
samples sprayed 10 and 14 times, indicatingthe
formation of amino acid dimers (Rumbley et al., 2001;
Kazlauskas, 2018). C-O bond stretching was observed
at 1350 cmfor the control and the sample sprayed 4

times but it was absent in the samples sprayed 10 and
14 times. This may be explained bythe breakage of
lactose into glucose and galactose (Figure 2). The
increase in the sweetness of the sample sprayed10
timeswas be due to the formation of glucose from
lactose (Vernikovskaya et al., 2022). As glucose is much
sweeter than lactose, the breakage of lactose caused
the increased sweetness of the baby food. However, the
decreased sweetness in the sample sprayedi4 times
wasdue to the degradation of the baby food caused by
excessive spraying.

Another C-N bond stretching was detected at
1220 cm™ (Fig 2), which corresponded to the free amino
acids (Merck, 2020). This signal was present in the
control and the sample sprayed4 times but was absent
in the samples sprayed10 and 14 times. This may be
explained bythe formation of amino acid dimers at the
amine group in the samples sprayed10 and 14 times.

PXRD
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Fig. 3: PXRD of complementary baby food

All four (control, 4, 10 and 14 sprayed) samples
showed a single broad peak at 19.6°. This result
suggests an improvement in the crystallinity of the
powders as the number of sprayings increased.
However, the crystallinity of the sample sprayed 4 times

decreased by 6.8% because of the formation of lipid
anhydrides (Herman, 2007). On the other hand, the
crystallinity of the samples sprayed 10 and 14 times
increased by 5.9% and 9.9%, respectively (Table 2).

Table 2: PXRD analysis of complementary baby food

Percentage change in the baby food samples
Control 4-sprayed 10-sprayed 14-sprayed
Peak (min) 19.64 19.33 19.68 18.58
Area 111837 104215 118457 122864
Change in area 0 -7622 6620 11027
Fraction change in area 0 -0.06815 0.059193 0.098599
Percentage change 0 -6.81528 5.919329 9.859885
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Fig. 4: TEM of complementary baby food
Table 3: TEM analysis of complementary baby food

Control 4-sprayed 10-sprayed 14-sprayed
Nanoparticles of 10-30
. Nanoparticles of 10-30 | nm and larger sub- | Nanoparticles of 10-40 | Different mass
Size of the . . . .
articles nm and  sub-micron m!crometer . and | nm and amorphous-like | aggregates in the 0.5—
P particles of 300-400 nm micrometer-sized aggregates of 0.5-2 um 2 um range
particles of 100-400 nm
Shape of the Clustered. Ellipsoidal and
:rticles Mainly semi-spherical Mainly semi-spherical amorphous-like Mass aggregates
P aggregates
Nanoparticles were | Nanoparticles were
Particle unevenly distributed. | unevenly distributed. | Uneven distribution of the | Uneven mass
s Larger particles showed a | Larger particles showed a | mass within the | distribution within the
distribution
homogeneous mass | homogeneous mass | aggregate body aggregate body
distribution distribution

Compared to the control, the sample sprayed 4  observed (Table 3) (details presented in Supplementary
times showed minor changes to the morphology and  Text T2).
matrix structure. By contrast, the samples sprayed 10
and 14 times showed substantial changes to the
morphology and matrix structure, with differences mainly
in the type of particles observed. In the control and 4-
sprayed samples, the main components were semi-
spherical individual nanoparticles and sub-micrometer
particles, whereas in the samples sprayed 10 and 14
times, ellipsoidal nanoparticles were grouped in large
clusters and micrometer-sized mass aggregates were
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Proton NMR

zfalzlsaizEEs ey

10 sprayed sample

4 sprayed sample

AP d NN
S —————— T e
14 sprayed sample

Fig. 5: 1TH-NMR of complementary baby food

The intensity of the peak at 8 3.90-6.00 was due
to the -OH and —-NH protons of the sugar ring, and that
at 8 1.068-1.103 was due to the B-hydroxy butyrate
group. This group has potent anti-inflammatory
property, hence useful in inflammatory bowel disease
and irritable bowel syndrome. This peak was notable in
the sample sprayed10 times, small in the sample

sprayed 14 times, and absent in the sample sprayed4
times (Figure 5). These differences in peak intensities
were related to the varying protein solution
concentration that resulted from the changes induced
by MIRGA spraying (details are presented in
Supplementary Text T3).

3D Fluorescence spectroscopy
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Fig. 6: 3D Fluorescence spectroscopy of complementary baby food
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The samples were fluorescence active. A
Rayleigh scattering peak (A,=A.n) Was observed in all
spectra. The increased fluorescence intensity in the
sample sprayed14 times was due to the spectral
behavior of the tryptophan residues that were formed as
a result of the unfolding of the protein (Kazlauskas,
2018; Rumbley et al., 2001) (Figure 6). Tryptophan is
useful for in vivo synthesis of proteins, to cure of autism,
cognitive  dysfunction, cardiovascular and kidney
diseases, inflammatory bowel diseases and induce
sleep, etc.

MIRGA and mid-infrared irradiation

The concept of MIRGA is based on the action of
the2—6 um mid-IR irradiation on the chemical bonds of
coffee, tea, cocoa powder, edible salt and terminalia as
described in previous studies conducted by our team
Umakanthan et al., 2022a; Umakanthan et al., 2022b;
Umakanthan et al., 2023c; Umakanthan et al., 2023d (a
detailed discussion is presented in Supplementary Text
T4).

Action of MIRGA-emitted 2—6 ummid-IR on baby food

The laboratory analyses described above
showed that the C-N and C-O bond stretching,
formation of new molecules, lactose breakage,
increased crystallinity, and configurational changes were
responsible for the improved quality of the baby food.
The applied mid-IR is absorbed by the carbohydrates,
protein, fat, and water in the food. The vibrational
frequencies of these molecules correspond to this
wavelength (Toor et al, 2018), thus resulting in
photostimulation and photobiomodulation  (Pollack,
2015). These phenomena lead to changes in the
vibrational modes of the molecules (e.g., stretching)
(Mohan, 2004; Shankar, 2017) and chemical compound
transformation (Xu et al., 2017), ultimately altering the
physical and chemical properties (Yi, 2012, Atkins et al.,
2011) of the food. Thus, the favorable organoleptic and
biochemical changes corresponded to the number of
sprayings occurred.

FTIR analysis revealed that the reduction of
disulfide bonds results in health benefits (Mossuto,
2013). Moreover, the breakage of lactose into glucose
ad galactose increased the sweetness of the food.
Fetuses (Hayes et al., 2017), infants, and children
naturally prefer the sweet taste (Murray, 2017) so
sweeter baby food is expected to be more appealing to
infants.

The formed lactose-free by-product is suitable
for lactose-intolerant infants and is also an affordable
alternative to Maltodex (Maldonado et al., 1998, Hofman
et al., 2015) as well as a therapeutic agent against
diarrhea in children (Sethi et al., 2018). As evidenced by
the PXRD analysis, increased crystallinity is an added
value to the manufacturer and consumer. 3D
fluorescence spectroscopy revealed the unfolding of
protein as a result of the MIRGA spraying, with more

sprayings resulting in greater unfolding. By contrast,
FTIR revealed that 4 spraying preserved the protein
structure. Based on our experience, we consider the
complementary baby food enhanced by MIRGA
spraying can be used in addition to breast milk feeding
when the latter is insufficient. Also based on our
experience in this research and unrevealed results in this
paper, we humbly request feeding mothers to feed
babies with the mother’s milk or on deficit the cow milk
especially milk of native cows or the MIRGA sprayed
complementary baby foods.

V. CONCLUSION

Complementary baby food was irradiated with
2-6um mid-infrared. Sensory and instrumental analyses
revealed that mid-IR irradiation favorably altered the
chemistry of complementary baby food, thereby
improving the aroma, texture, nutritional, and health
benefits of the baby food. This technology can be used
in the future to enhance the quality and sensory
attributes of similar products.
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SUPPLEMENTARY DATA

D71: Raw data files of Complementary baby food
instrumentations
https://drive.google.com/open?id=1Y31W6KDDz3jveY2
GPB8P3x3U4-T8KEw8

Supplementary video:

V1. Method of spraying
https://drive.google.com/open?id=1QoRwTESKfSdoJTf
D--xIG9YpTDnVonGW

Supplementary Text

T1:

MIRGA (under-patent no.: 401387)is a 20-mL
capacity polypropylene plastic atomizer containing an
inorganic (molar mass 118.44 g/mole) water-based
solution. The sprayer unit has dimensions 86 x 55 x 11
mm, an orifice diameter of 0.375 mm, ejection volume
0.062 + 0.005 mL, and ejection time 0.2 s. The average
pressure is 3900 Pa, and the cone liquid back pressure
is 2000 N/m? During spraying, approximately 1-ug
weight of water is lost as mist and the non-volatile
material in the sprayed liquid has a concentration of 153
mg/mL. Depending on the pressure applied to the
plunger, every spraying is designed to generate 2-6 um
as estimated by an FTIR (retro-reflector) interferometer
instrument (Detector type D* [cm HZ1/2 - 1] MCT [2-TE
cooled]) at Lightwind, Petaluma, CA, USA.

Raw data files for estimation of 2-6 um mid-IR
generated from MIRGA while spraying:
https://drive.google.com/open?id=1zTiqglOMVgpaTsiEF
qGeyvDM62juHMO06
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Supplementary text

T2: Detailed TEM interpretation
Bright-field images

Control sample:
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MNC: control
Natural taste

Top row images: nanoparticles. Bottom row images: submicron particles.

The control sample is mainly composed of
particles, either in the nanometer (images in top row)
and in the submicrometer (images in bottom row)
ranges. Both particle types appear not clustered, each
other or to other components, and show mainly semi-
spherical shape. Size ranges are 10 — 30 nm for
nanoparticles, and 300 — 400 nm for larger particles.
Besides the size, main difference between the two types

4 sprayed sample:

concerns the uniformity of distribution of the particle
mass within particle body. In the nanoparticles the
mass appear unevenly distributed, as it is mostly visible
in top right image. Viceversa, larger particles show
homogeneous mass distribution, as clearly documented
by bottom row images. Dark appearance of particles
has to be related to mass contrast, since the control
sample has amorphous structure.

MN4: low treated

Approx. 40% sweetness increased

e .
) ’J._

Top row images: nanoparticles. Bottom row images: particles in the submicrometer (left, central) and above-
micrometer (right) ranges.

In the 4 sprayed sample the overall morphology
of the control sample is preserved, indicating that the 4
sprayings does not affect heavily the sample matrix. It is
mainly composed of particles, either in the nanometer
(images in top row) and in the submicrometer (images
in bottom row) ranges. Similarly to control, both particle
types appear not clustered to other components, and
show mainly semi-spherical shape. Size ranges are 10 -
30 nm for nanoparticles, and 100 — 400 nm for larger
ones. An example of the combined presence of the two
size ranges is given in top left image, where both
nanoparticles and submicrometer particles are visible.
However, differently from the control, larger particles are
also observed, like the one in bottom right image,

ranging 1 — 2 um. Similarly to control, main difference
between nanoparticles and larger particles concerns the
distribution of mass within particle body. In the
nanoparticles the mass appear unevenly distributed, as
it is clearly visible in top right image. Viceversa, larger
particles show homogeneous mass distribution, as
clearly documented by bottom row images. Dark
appearance of particles has to be related to mass
contrast, since the 4 sprayed sample has amorphous
structure.
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10 sprayed sample:

MN10: medium treated
Approx. 60% sweetness increased

o

.ﬂv

Top row images: clusters of nanoparticles (left), Bottom row images: particles in the submicrometer range (central),
cluster of mass aggregates (right).

Semi-spherical nanoparticles similar to those
observed in the control and 4 sprayed samples are
anyway also visible in the 10 sprayed sample, like those
indicated by arrows in the top central image.
Amorphous-like aggregates of material range 0.5 -2 um
size; they are observed either in clusters (top right

image), or individually (bottom images). The
inhomogeneous distribution of dark areas observed on
these aggregates suggests an uneven distribution of
mass within the aggregate body. Indeed, since also the
10 sprayed sample has non crystalline structure, dark
areas have to be related to mass contrast effects.

MN14: high treated
Approx. 50% sweetness reduced

14 sprayed sample:

Differently from previously discussed samples,
in the 14 sprayed sample the matrix structure and
morphology of control is not preserved, indicating that
also the 14 sprayings affects significantly the sample
matrix itself. Neither nanoparticles, nor larger semi-
spherical particles, are generally visible from available
images, while mass aggregates are widely documented,
suggesting that this type of materials are far more
abundant than in previously discussed samples, with
the partial exception of the medium treated one. Mass
aggregates show similar size range than those of 10
sprayed sample. Similarly to the latter, also, a clearly
inhomogeneous distribution of dark areas is observed
on these aggregates, that suggests an uneven
distribution of mass within the aggregate body. Indeed,

© 2024 Global Journals
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Top and bottom row images: different mass aggregates observed in this sample.

since also the 14 sprayed sample has non crystalline
structure, dark areas have to be related to mass
contrast effects. Finally, a sponge-like mass distribution
is observed in bottom right image that is not visible in
previous samples.
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Approx. 40% sweetness increased
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MN10: medium treated MN14: high treated

Approx. 60% sweetness increased

Approx. 50% sweetness reduced

MNC: control
Natural taste

MN4: low treated

Approx. 40% sweetness increased

Spectrum: Spectrum 455-MNC

Spectrum: Spectrum 458-MN4

Element Series Net unn. C norm. C Atom. C Error (3 Sigma) Element Series NHet unn. C norm. C Atom. C Error (3 Sigma)

[Wt.%] [wt.%] [at.%] [Wt.%] [wt.%] [wt.%] [at.%] [wt.%]
Oxygen K-series 30331 3.59 3.59 z.78 0.40 Oxygen K-series 3€1%4 14.37 14.37 13.77 1.38
Carbon K-series 113161 93.388 83.33 S96.64 8.57 Carbon K-series 20457 56.87 5&.37 T2.60 5.33
Phosphorus K-series 2205 0.15 0.15 0.08 0.09 Phosphorus E-series €2247 14.35 14,35 7.10 1.38
Sulfur K-series 4244 0.28 0.28 0.11 0.10 Copper E-series 14703 5.21 5.21 1.26 0.56
Copper K-series 19011 2.01 2.01 .39 0.26 Calcium K-geriesz 892& 2.12 2.12 0.81 .28
Calcium K-series 1185 0.08 0.08 0.03 0.08 Magnesium K-series 32221 7.08 T.08 4.48 0.72

Total: 100.00 100.00 100.00 Total: 100.00 100.00 100.00

Spectrum: Spectrum 457-MN10

Spectrum: Spectrum 453-MN14

Element Series Net unn. C norm. C Atom. C Error (3 Sigma) Element Series Het unn. C norm. C Atom. C Error (3 Sigma)
[Wt.%] [wt.%] [at.%] [Wt.%] [wt.%] [wt.%] [at.%] [wt.%]

Carbon E-series 125442 4.23 54.23 87.01 8.58 Carbon K-series 43868 77.83 77.83 9.82 T.1€
Oxygen K-series 29342 3.20 3.20 2.47 0.37 Oxygen K-series 28455 &.47 &.47 5.59 .87
Phosphorus K-series 851 0.05 0.05 0.02 0.08 Phosphorus K-series 845 0.11 0.11 0.05 0.08
Calcium E-series 539 0.03 0.03 2.01 0.08 Sulfur E-series 564 0.07 Q.07 0.03 2.0%
Copper K-series 25958 2.48 2.48 0.48 0.30 Calcium K-series 76680 10.45 10.45 3.61 1.02
Copper K-series 2493& 5.08 5.08 1.10 0.54

Total: 100.00 100.00 100.00
Total: 100.00 100.00 100.00
MN10: medium treated MN14: high treated
Approx. 60% sweetness increased Approx. 50% sweetness reduced
To summarize, with respect to the control significantly the sample morphology and matrix

sample, 4 spraying affected the sample with minor
changes of morphology and matrix structure.
Conversely, both 10 and 14 sprayings affected

structure, with differences mainly in the type of particles
observed: semi-spherical individual nanoparticles and
submicrometer particles are observed as main
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components of the control and 4 sprayed samples,
while ellipsoidal nanoparticles grouped in large clusters

Supplementary text

13: Detailed 1H-NMR interpretation

Control

8 0.50-2.70). This is due to Aliphatic group.

8 1.068-1.103.This is due to-p hydroxybutyrate GROUP.

8 2.508 This is due to DMSO-d6.
d 3.372.This is due to H20 peak.

and above-micrometer mass aggregates are observed

in the 10 and 14 sprayed samples.

6 2.70-3.90.This is due to sugar ring and residual water proton.

& 3.90-6.00This is due to sugar ring -OH and —NH protons.

8 5.12-5.96.This is due to CARBOHYDRAT anomeric proton.

4 sprayed
8 0.50-2.70). This is due to Aliphatic group.

& 1.068-1.103.This is due to-p hydroxybutyrate GROUP.(Intensity is very less in comparision to control)

& 2.508 This is due to DMSO-d6.
& 3.372.This is due to H20 peak.

& 2.70-3.90.This is due to sugar ring and residual water proton.
& 3.90-6.00This is due to sugar ring —OH and —NH protons.(This is absent in this sample)
8 5.12-5.96.This is due to CARBOHYDRAT anomeric proton.(This peak is absent )

10 sprayed

& 0.50-2.70). This is due to Aliphatic group.

& 1.068-1.103.This is due to-f hydroxybutyrate GROUP.
5 2.508 This is due to DMSO-d6.

& 3.372.Thisis due to H20 peak.

& 2.70-3.90.This is due to sugar ring and residual water proton.

& 3.90-6.00This is due to sugar ring -OH and —-NH protons.

8 5.12-5.96.This is due to CARBOHYDRAT anomeric proton.

14 sprayed

& 0.50-2.70). This is due to Aliphatic group.

& 1.068-1.103.This is due to-f hydroxybutyrate GROUP.
& 2.508 This is due to DMSO-d6.

& 3.372.Thisis due to H20 peak.

& 2.70-3.90.This is due to sugar ring and residual water proton.

& 3.90-6.00This is due to sugar ring -OH and —NH protons.

8 5.12-5.96.This is due to CARBOHYDRAT anomeric proton.

Supplementary text

T4: Detailed discussion
1. Detailed discussion [1]

1.1.  Invention background

The four observable states of matter (solid,
liquid, gas, and plasma) are composed of
intermolecular and intramolecular bonds. The inherent
characteristics of neutrons, protons and electrons are
unique, however, differences in their numbers are what
constitute different atoms, and how these atoms bind
together develops into different molecules with unique
characteristics. In the electromagnetic wave (EMW)
spectrum, the mid-IR region is vital and interesting for
many applications since this region coincides with the
internal vibration of most molecules [2]. Almost all
thermal radiation on the surface of the Earth lies in the
mid-IR region, indeed, 66% of the Sun’s energy we
receive is infrared [3] and is absorbed and radiated by

© 2024 Global Journals

all particles on the Earth. At the molecular level, the
interaction of mid-IR wavelength energy elicits rotational
and vibrational modes (from about 4500-500 cm™,
roughly 2.2 to 20 microns) through a change in the
dipole movement, leading to chemical bond alterations
[4].

During our research we have observed: (A) In all
objects, even though atoms always remain as atoms,
their chemical bond parameters are continuously prone
to alteration by cosmic and physical energies (e.g.:
EMW, heat, pressure, and humidity) causing the bonds
to compress/stretch/bend [5-8], break [9,10], or new
bonds to be formed [11]. These alterations ultimately
lead to changes in the physicochemical characteristics
of the objects. (B) The dynamic, constant, and mutual
influences of EMW among the Earth and the celestial
and living bodies are continuously causing alterations in
the inherent physiochemical characters of earthly
objects, for instance, enhancement due to an optimum



dose of energy or decrease/destruction due to a high
dose of energy (detailed below). Thus, based on these
concepts, MIRGA was developed to alter the bond
parameters, thereby  potentiating the  natural
characteristics of products.

1.2. MIRGA definition

We define MIRGA as ‘a harmless, economical
atomizer containing an imbalanced ratio of ions
suspended in water, which influence the natural potency
of target substances by generating mid-IR while
spraying’.

1.3.  Technique of mid-IR generation from MIRGA

We designed MIRGA as to accommodate an
imbalanced ratio of ions suspended in water in their
fundamental state, which can move as free particles.
The solution exhibits very little detectable background
frequency, below even that of cosmic events. By
comparison humans emit more radioactivity (around 10
microns) [12,13]. We designed MIRGA to generate
energy based on various processes such as: (A)
spraying leads to ionization (electrons getting separated
from atoms) and many pathways for electron re-
absorption; due to these two oscillatory processes,
energy is generated; (B) while spraying, a water-based
ionic solution gets excited/charged, which in turn leads
to oscillation among the imbalanced ions [14] in their
excited state, resulting in the emission of photons
[15,16]; (C) although a low electromagnetic field exists
between the charged particles of the MIRGA's ionic
solution, during spraying the induced oscillation
between these charged particles produces energy [17-
21]; and (D) in the natural rainfall process, more energy
is required to break the water bonds for creating smaller
water droplets [22]. Therefore, these droplets should
have more stored energy, which then travels down at
velocity from a specific distance, thus gaining kinetic
energy. When the rain hits the Earth’s surface, it forms a
very thin film of mid-IR (nearly 6 micron), hence there is
a net heat gain [22,23]. We simulated this rainfall's
energy-gaining process in MIRGA(i.e., when imbalanced
ions in liquid media are atomized, the ejected smaller
droplets should have higher internal energy as well as
acquired kinetic energy, and the energy emitted by
breaking the surface tension). From trial and error, we
calibrated the ejection pressure to obtain a desired fine
mist, and minimized the evaporation rate by altering the
pH and density of the solution. Moreover, the
accelerated ions in the sprayed ionic clouds collide
among themselves and generate energy [24], thus, we
incorporated these phenomena in our atomizer and
designed it in such a way as to emit energy in the 2-6
um mid-IR depending on the given plunger pressure.

Yousif et al. [25] described this process as a
photo dissociation of molecules caused by the
absorption of photons from sunlight, including those of

infrared radiation, visible light, and ultraviolet light,
leading to changes in the molecular structure.

1.4. Safety of MIRGA-sprayed products

In our nearly two-decades of research, we have
observed that MIRGA-induced bond-altered target
substances do not show any adverse reaction upon
consumption/use. In nature, (A) Stereochemical
configuration has great influence on taste [26] (e.g.,
varieties of mango, grapes, rice, etc.), (B) Cooking and
digestive enzymes break chemical bonds, thereby
softening foods. This indicates that alterations in
chemical bonds occur naturally and do not represent a
risk to human health. As an example, boiledrice, puffed
rice, flat rice, and rice flour have a unique aroma, taste,
texture, and shelf-life but conserving the same molecular
formula (C¢H;0Os). (C) In the food industry, sensory
attributes and shelf-life are enhanced by altering the
food’s chemical bonds using various irradiation
processes like radappertization, radicidation, and
radurization [27]. (D) Uponheating, water changes from
ice to liquid to steam, which are manifestations of
changes in the hydrogen bonds [28] but the chemical
composition (H,O) remains the same [29].

1.5, MIRGA’s primeval and future scope

The water-based MIRGA could be the first novel
potentiating technology. This type of atomizer
technology also seems to be present with the extra-
terrestrials for their therapeutic use during visitations
[30].

In various products, we have achieved a range
from 30% to 173% potentiation. Even the smaller
improvement resulted in 30% monetary and resource
savings as well as health benefits. However, there is a
knowledge gap between potentiation from 30% to at
least 100% for all products, which can be filled-up by
refining MIRGA'’s ionic solution, concentration, atomizer
pressure, and other parameters and even formulating a
better solution.

Various mid-IR emitters are now available (e.g.,
silicon photonic devices [31], cascade lasers quantum
and interband [32], non-cascade-based lasers,
chalcogenide fiber-based photonic devices [33], and
suspended-core tellurium-based chalcogenide fiber
photonic devices [34]). These emitters are not as cost-
effective as MIRGA and are useful only in astronomy,
military, medicine, industry, and research applications.
These emitters are too complex for domestic application
by the average user.

Because of MIRGA’'s wide range of
applications, we believe that this technique will resonate
in  many scientific fields including biophotonics,
therapeutics, health, ecology, and others. We are
currently conducting research on MIRGA and its
applications, namely MIRGA salt, MIRGA vapor and
MIRGA plasma.
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Development and Validation of a Digital Patient
Guide to Clinical Photography for
Teleconsultation in Dermatology

Bruno Simao dos Santos * & Alexandra Maria Monteiro Grisolia °

Abstract- Introduction: Dermatological teleconsultation requires
patients to provide high-quality images of cutaneous lesions
for accurate diagnosis and treatment. Patients assume a
pivotal role in teledermatology by effectively documenting skin
lesions using standardized photographs. This study aimed to
develop and validate a digital guide to assist patients in
adequately documenting cutaneous lesions for dermatological
teleconsultations.

Methods: Applied developmental research methods were
employed in this study. Bibliographic research was conducted
to determine the requirements for high-quality photographic
documentation for dermatology. These investigative findings
were adapted into a digital guide for patients using simple and
accessible language. Subsequently, the digital guide
underwent validation by dermatologists and laypeople through
questionnaires using a five-point Likert scale and statistical
analysis to assess reliability and concordance regarding its
content and purpose.

Results: After selecting twenty articles, the digital patient guide
was developed. It was based on photographic documentation
orientations tailored for primary care physicians due to the lack
of materials directed at patients. Reliability analysis revealed
Cronbach'’s alpha coefficients of 0.945 for laypeople and 0.718
for experts. The concordance analysis of dermatologists’
questionnaires yielded an intraclass correlation coefficient of
0.79 (95% CI 0.48-0.95). Median Likert scale scores were 4.81
for dermatologists and 5.0 for laypeople.

Conclusions: This study successfully developed a digital
patient guide for clinical photography of cutaneous lesions.
The validation process, which involved dermatologists and
laypeople, confirmed consensus and acceptance of the digital
guide, highlighting its potential practical utility.

Keywords:  telemedicine.  teledermatology. remote
consultation. dermatology. digital health. clinical
photography. teleconsultation. direct-to-consumer
teledermatology.  patient  digital  guide.  mobile
teledermatology.

[. INTRODUCTION

eleconsultation in dermatology, commonly referred
Tto as direct teledermatology, involves the remote
management of patients with dermatological
conditions.'Dermatology is a medical specialty in which
physical examination is visual and is conducted by

Author o o: Telehealth Center, Faculty of Medical Sciences, State
University of Rio de Janeiro, Riode Janeiro, RJ, Brazil.

Boulevard 28 de Setembro, 77, CEP: 20551-030.

e-mail: santosbs@hotmail.com

inspecting the patient's skin.? In teledermatology, the
most fundamental requirement for accurate diagnosis is
the inspection of high-quality images of the patient’s
skin lesions.® Given this scenario, the success of a
virtual dermatological examination primarily depends on
the patient’s active participation, which enables the
dermatologist to observe clinical changes indicative of
the patient's condition. To ensure the success of
teleconsultation, patients must learn how to photograph
their skin lesions in a standardized manner.* However, a
current gap in the academic literature involves the lack
of educational resources on clinical photography for
teledermatology that are explicitly tailored for patients.
Hence, this study aimed to develop and validate a
digital guide to assist patients with proper photographic
documentation of cutaneous lesions for dermatological
teleconsultations.

[I. METHODS

Applied developmental research methods were
employed in this study. The study design was based on
several previously published papers related to the
development and validation of educational resources in
healthcare.>” The Institutional Review Board approved
this research.

The development of the digital guide, which
commenced with a bibliographic search on the
PubMed/MEDLINE and Virtual Health Library/LILACS
databases, involved searching for studies that
presented guidelines for obtaining clinical photographs
of dermatological lesions. The keyword combinations
used in the search included “teledermatology,”
“teleconsultation,”  “guide,” “photography,” “photo
documentation,”  “telemedicine,”  “teleconsultation,”
‘physical examination,” “dermatology,” and “digital
manual.” The selection of studies retrieved from the
search was based on the following eligibility criteria: 1)
articles related to guidance on photographic
documentation of cutaneous lesions; 2) articles
published between 2019 and 2023; and 3) articles in
English, Portuguese, or Spanish.

The primary technical requirements for high-
quality photographic documentation of dermatological
lesions were derived from the selected articles. Based
on these findings, the digital guide for patients was
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developed by adapting the content to a lay audience in
a lucid, concise, and intelligible manner. Plain language
was given priority, medical jargon was consciously
avoided, and sequential steps were established for
executing photographic documentation to enhance
comprehension of content. Subsequently, illustrations
were produced, and the guide's layout was created by
applying graphic design techniques.

The digital guide underwent a two-stage
validation process in a virtual environment. The objective
was to assess both the content and educational
purpose of the digital guide. Dermatologists evaluated
the guide in the first stage, followed by assessment from
laypeople in the second stage.

Online questionnaires, created using the
research management application Google Forms
(Google LLC, 2023), served as the validation instrument
for the study. The questionnaires comprised multiple-
choice questions about sociodemographic profiles with
a maximum of five options, as well as statements with
responses on a five-point Likert scale, ranging from 1
(strongly disagree) to 5 (strongly agree). The statements
in both questionnaires, which were related to the content
and purpose of the digital guide, are provided in Table 1
and Table 2.

In the first validation phase, intentional sampling
was employed to deliberately select dermatology
experts based on their technical attributes and capacity
to contribute to the study. Eligibility criteria included
board-certified dermatologists with at least three years
of practical experience. In the second validation phase,
volunteer laypeople were recruited using convenience
sampling according to their availability and interest in
participating. The eligibility criteria included individuals
aged 18 vyears or older without a professional
background in healthcare.

Participants received via email (Gmail, Google
LLC, 2023) the link to access the digital guide, an online
questionnaire specific to their group, and an informed
consent form. These documents were stored and
synchronized on the Google Drive cloud server (Google
LLC, 2023). All participants in this study provided
informed consent.

Statistical analysis of the data obtained from
questionnaire responses was conducted using R
software (version 4.3.2, R Core Team, 2023) and its
“psych” package (version 2.3.6, The Comprehensive R
Archive Network, 2023).

The reliability of the questionnaires was
assessed by analyzing their internal consistency using
Cronbach’s alpha, which is considered adequate when
between 0.70 and 0.95. Concordance within the expert
group was evaluated by the intraclass correlation
coefficient (ICC), utilizing a two-way mixed-effects
statistical model with absolute concordance. Fleiss’
classification was used to interpret the ICC as follows:

© 2024 Global Journals

<0.40, poor; 0.40-0.75, moderate; 0.75-0.90,
substantial; and >0.90, excellent.

The distribution of responses for each
statement of the questionnaires was assessed.
Analyzing the Likert scale scores, the final score was
calculated as the mean and median of all questionnaire
statements. Unanswered items were excluded from the
calculations. Consensus among participants was
defined as median values of 4 or higher on the Likert
scale, with at least 80% of responses falling into
categories 4 and 5. The normality of the data was
assessed using Shapiro-Wilk tests. Subsequently, Likert
scale scores based on the sociodemographic profiles of
the participants were statistically evaluated using Mann—
Whitney and Kruskal-Wallis tests.

[1I. REsuLTS

A total of 590 articles with titles and abstracts
were initially considered for selection. After applying the
eligibility criteria, 50 articles were selected for full-text
analysis.  Finally, mentions of guidance on
dermatological photographic  documentation were
identified in 20 articles.>*#** Most of these articles were
intended for general practitioners acquiring patients’
images for remote consultations with dermatologists.

Drawing from these papers, we selected the
essential  technical requirements for  capturing
appropriate and high-quality photographs of patients’
cutaneous lesions for teledermatology. Based on those
findings, the digital guide was created. It comprises a
front cover, a title page, a table of contents, ten pages,
and a back cover. In total, there are 24 distinct
illustrations throughout the content pages. The title is
‘How to Take Photos for Online Consultations in
Dermatology,” with the subtitle “Digital Patient Guide for
Photography of Skin Conditions in Teledermatology”
(Figure 1).

During the validation phase of the digital guide,
Cronbach’s alpha coefficients were 0.945 for the
layperson group and 0.718 for the expert group.

Twelve  dermatologists  were invited to
participate in the study, and ten consented to participate
in the research. The questionnaire responses were
collected in July and August 2023. The majority of
dermatologists were female (60.0%) and aged 40-49
years (60.0%), with the next largest group aged 30-39
years (20.0%). Their clinical experience ranged from 11—
20 years (30.0%) to 21-30 years (30.0%). Most had
completed a medical residency (80.0%), 20.0% held
doctorates, and 60.0% were affiliated with academic
institutions.

After that, 50 volunteer laypeople were recruited
for the study; of these, 17 were excluded based on the
eligibility criteria. Thus, the final sample consisted of 33
lay participants who responded to the questionnaire in
October 2023. In this group, the majority of participants



were male (54.5%) and aged 20-29 years (42.4%), with
the next most extensive group aged 30-39 years
(80.3%). Most reported daily internet use (87.9%) and
reading of online materials (81.8%),.

In evaluating dermatologists’ responses to the
guestionnaire components within Likert scale categories
4 and 5, the results were as follows: 100% of
participants found the instructions relevant, perceived
the language as accessible to laypeople, and agreed
that the guide was suitable for instructing patients
participating in dermatology  teleconsultations.
Additionally, 90% considered the amount of information
appropriate. Furthermore, expert participants
unanimously concurred that the title and subtitle were
coherent, the material addressed critical aspects of
photographic documentation of skin lesions, and the
guide would effectively clarify patients’ doubts during
dermatological teleconsultations (Table 1). The ICC for
the concordance analysis of the dermatologists’
responses was 0.79 (95% Cl 0.48-0.95), with an F-test
statistic of 4.83 (p< 0.001).

The distribution of laypeople’s responses to the
questionnaire components within Likert scale categories
4 and 5 revealed that 81.9% found the manual’s
appearance suitable, 87.8% considered the page
quantity satisfactory, 93.9% asserted that they had no
doubt about taking photographs after reading the guide,
and 94% agreed that illustrations enhanced text
comprehension. Furthermore, 94% of the laypeople
deemed  the instructions necessary, 90.9%
acknowledged the ease of locating information in the
manual, 94% asserted that they understood how to take
photographs after reviewing the manual, and 93.9%
found the guide’s text easy to read (Table 2).

In the analysis of Likert scale score responses
across all questionnaire statements, laypeople had a
mean score of 4.70, a median of 5.0, and a standard
deviation of 0.55. The Shapiro-Wilk test had a highly
significant result, indicating that the data were not
normally  distributed (p<0.001). Among the
dermatologists, the mean score was 4.79, the median
was 4.81, and the standard deviation was 0.21. The
Shapiro-Wilk test produced a statistically significant
result, again indicating that the data were not normally
distributed (p = 0.036). The different sociodemographic
variables examined did not significantly influence the
mean scores of either laypeople or expert participants.
This suggests a consistent perception of the guide’s
acceptance across diverse sociodemographic groups.

[V. DISCUSSION

Previous studies have suggested that
dermatologists ask their patients to share standardized
photographs of cutaneous lesions either before or
during teleconsultations. This recommendation is
grounded in the understanding that the resolution of

available  video images during  synchronous
teleconsultation can be limiting for many patients,
thereby hindering the comprehensive evaluation of
cutaneous lesions.”™ In line with these considerations,
the digital guide developed in this study assists patients
in autonomously documenting their dermatological
lesions using standardized photographs before
teleconsultations. This proactive approach is designed
to facilitate a more thorough virtual physical examination
by dermatologists.

Moreover, earlier studies have offered practical
recommendations to physicians and  patients
participating in teledermatology to enhance their online
consultations.'”™ One article, in particular, provided
physicians with guidance on improving the quality of
clinical photographs submitted by patients.” However,
the bibliographic research conducted in this study did
not reveal any specific materials designed for direct
online access by patients. The digital guide developed
in this study aims to address this gap in teledermatology
and can be shared online with patients before a
teleconsultation.

In the validation stages of the digital guide,
Cronbach’s alpha suggested that the questionnaires
exhibited good internal consistency. The median Likert
scale responses indicated high levels of acceptance
and understanding of the digital guide among both
dermatologists and laypeople. The ICC underscored a
substantial level of concordance among dermatologists,
which is unlikely to be attributed to random fluctuations.
In studies on standardized photographic documentation
of cutaneous lesions, training positively influenced family
physicians’ performance in requesting remote
dermatological consultations, enhancing image quality,
and improving teledermatology services.? The adoption
of standardized photographs significantly reduced the
need for in-person appointments.? Given these benefits,
the digital patient guide has the potential to shape
outcomes in dermatological teleconsultations, and
future studies in practical settings using the digital guide
would provide opportunities for exploration and
validation.

V. CONCLUSIONS

This study reports the successful development
of a digital guide tailored for dermatological clinical
photography for teleconsultations explicitly designed for
patient use. The guide underwent validation by
dermatologists and laypeople, both of whom expressed
satisfaction with its content and purpose.

The digital patient guide for documenting
cutaneous lesions through clinical photography
endeavors to assist patients by simplifying the process
of generating high-quality clinical images for remote
dermatological evaluations.
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V1. DIGITAL GUIDE AVAILABILITY

The digital patient guide files are openly

available in a data repository (Zenodo, European
Organization for Nuclear Research and OpenAlRE,
2023).

Portuguese version: https://doi.org/10.5281/zenodo.10883027
English version: https://doi.org/10.5281/zenodo.10892200
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DEVELOPMENT AND VALIDATION OF A DIGITAL PATIENT GUIDE TO CLINICAL PHOTOGRAPHY FOR TELECONSULTATION IN
DERMATOLOGY

Recommendations for each
region of the body

Summary

PRESENTATION 3

WHICH CAMERA CAN | USE? &

Scalp and hair
ORGANIZING THE ENVIRONMENT FOR PHOTOS ...

HOW DO | PHOTOGRAPH MY SKIN? ..oocoovcrmncisssinininins If the problem is with your scalp or hair, photograph any
areas where you notice hair less or changes in the scalp
RECOMMENDATIONS FOR EACH REGION OF THE BODY: skin.
SCALP AND HAIR 8
To help keep the photos in focus, dampen and secure
FACE AND NECK 9 strands of hair with a clip around the area you will
photograph. This is crucial to prevent the camera from
CHEST, BELLY, AND BACK 9 focusing on a stray hair instead of your skin.
ARMS AND LEGS 10
HANDS, FEET, AND NAILS n
RECOGNIZING GOOD-QUALITY PHOTOS ..ooovoessnmssnrsnin 12

Arms and legs

Recognizing good-quality

Take pictures of both arms or legs for compariseon, even if phOtOS
the problem is only on one side.

Photographs will be of good quality for teleconsultation if:

@ They are well-focused—that is, not blurry or *shaky.”

o Skin, hair, or nail problems are centered in the photo
viewing field.

€ They do not have shadows or glare.
@ They have good lighting.

o They represent all areas of the body with the problem
in question,

.

WELL-FOCUSED OUT OF FOCUS EXCESS LIGHT

Figure 1. Example of the Digital Patient Guide: Table of Contents and Some of lllustrated Pages
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Table 1: Distribution of Responses to the Likert Scale Questionnaire about the Digital Guide that was Administered to
Participating Dermatologists

Statement 1 2 3 4 5

The orientation contained in the guide is 0 0 0 2 (20%) 8 (80%)
relevant.

The language of the guide is accessible to 0 0 0 3 (30%) 7 (70%)
laypeople.

The amount of information contained in the 0 0 1 (10%) 5 (50%) 4 (40%)
guide is adequate.

The main title and subtitle are consistent with 0 0 0 0 10 (100%)
the purpose of the guide.

The illustrations in the guide are appropriate 0 0 0 1 (10%) 9 (90%)
for the corresponding text.

The guide addresses the main aspects 0 0 0 0 10 (100%)

related to photographic documentation of

skin lesions by the target audience.

The guide’s content will help clarify patients” 0 0 0 0 9 (100%)
doubts regarding photographic

documentation of skin lesions for

dermatological teleconsultation.

The guide is suitable for a patient 0 0 0 4 (40%) 6 (60%)
participating in a dermatological

teleconsultation.

Note: 1: Strongly disagree; 2: Partially disagree; 3: Neutral; 4: Partially agree; 5: Strongly agree.

Table 2: Distribution of Responses to the Likert Scale Questionnaire about the Digital Guide that was Administered to
Participating Laypeople

Statement 1 4 5

The appearance of the guide is adequate. 0 0 6 (18.2%) 5 (15.2%) 22 (66.7%)
The number of pages is satisfactory. 0 1 (3%) 3 (9.1%) 8 (24.2%) 21 (63.6%)
After reading the guide, there were no doubts about 0 1 (3%) 1 (3%) 1 (3%) 30 (90.9%)

how to take photographs for the online consultation.

The illustrations in the guide help the reader 0 1 (3%) 1 (3%) 2 (6.1%) 29 (87.9%)
understand the text.

The orientation contained in the guide is important. 0 0 2 (6.1%) 5 (15.2%) 26 (78.8%)
It is easy to find information in the guide. 0 0 3 (9.1%) 4 (12.1%) 26 (78.8%)
After reading the guide, it was possible to understand 0 0 2 (6.1%) 2 (6.1%) 29 (87.9%)
how to take photographs for the online consultation.

The guide text is easy to read. 0 0 2 (6.1%) 3 (9.1%) 28 (84.8%)

Note: 1: Strongly disagree; 2: Partially disagree; 3: Neutral; 4: Partially agree; 5: Strongly agree.
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Beyond Anatomy: | Don’t Have a Uterus, What
Now? Case Report and Literature Review
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Summary- Rokitansky - Klster-Hauser syndrome (MRKH) is
characterized by agenesis or aplasia of the uterus and upper
part of the vagina and is considered the second most
common cause of primary amenorrhea. The psychological
repercussions are significant and are directly related to sexual
and reproductive health. This work reports the case of a
teenager with MRKH and reviews the syndrome and the main
factors that impact mental health.

Case Description: Adolescent 14 years old, female, absence
of menarche, sexual life not initiated, Tanner M5P5. Pelvic
ultrasound with hypoplastic uterus, magnetic resonance
imaging of the pelvis with non-individualized uterus,
unidentified vagina and ovaries with normal topography and
morphology. Diagnosed with MBRKH and has no desire to
perform vaginal dilation. He has difficulty talking about the
syndrome and aspects of his sexual life. She appeared sad
and felt inadequate, especially after her father told her she was
"less of a woman."

Discussion: MRKH is the second most common cause of
primary amenorrhea and its psychosocial impact is relevant.
Historically, the uterus is described as primordial in female
identity and menarche is an important milestone in puberty in
girls. People with the syndrome tend to present more anxious
and depressive symptoms, image disturbances, influencing
self-esteem and identity construction.

Conclusion: The diagnosis of MRKH involves several factors
that go beyond anatomical changes. Therefore, it is essential
to include emotional aspects in the clinical approach, aiming
to improve sexual, reproductive and mental health and, above
all, the quality of life of these people.

Keywords: adolescent; amenorrhea; teenager behavior;
infertility female.
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[. INTRODUCTION

okitansky - Kuster-Hauser syndrome (MRKH) is a
q congenital syndrome characterized by

malformation of the Mdllerian system , resulting in
agenesis or aplasia of the uterus and upper part of the
vagina. The ovaries are functional and the development
of  secondary  sexual characteristics ~ occurs
physiologically, so hormonal levels are generally normal.
@ The main symptom is primary amenorrhea and the
diagnosis is normally made in adolescence, a period of
complex physical and psychological transformations. ©
Therefore, the psychosocial repercussion is quite
relevant and involves delicate aspects in a woman's life
such as self-affirmation, sexual and reproductive health,
impacting the formation of identity and interpersonal
relationships. @ Despite the well-established influence
on mental health, especially among adolescents, much
of the medical care is focused on physical changes and
little directed towards emotional and psychological
support. @ Thus, this work describes the case of a
teenager with MRKH, covering the etiopathogenesis
diagnosis and therapy, as well as the psychological
aspects that involve the absence of the uterus and,
consequently, menstruation for people with the
syndrome. The work was approved by the Research
Ethics Council number 3524696.

[I. CASE REPORT

A 14-year-old female adolescent, with no
pathological history, reported the absence of menarche
despite the complete development of secondary
characteristics. The mother reported thelarche between
the ages of eight and nine, pubarche at nine and growth
spurt at eleven. The patient denies beginning sexual life.
The physical evaluation presents Tanner staging M5P5
external morphology of the genitalia  without
abnormalities, annular hymen and indirect vaginometry
less than 2cm. Hormonal tests within the references for
age and sex. Pelvic ultrasound (USG) with hypoplastic
uterus of 1cm? and ovaries of compatible size for age.
Magnetic Resonance Imaging (MRI) of the pelvis
showed a non-individualized uterus, unidentified vagina,
ovaries with normal topography and morphology.
Karyotype 46,XX . To screen for extra-genital
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malformations , USG of the kidneys and urinary tract,
echocardiogram transthoracic and cervical - thoraco -
lumbar spine radiography without abnormalities.

In view of the clinical characteristics, combined
with laboratory and imaging tests, the diagnosis of
MRKH syndrome type 1 was made. The teenager had
difficulty ~ discussing the syndrome and its
repercussions, so the mother took the lead in the
consultation. She appeared sad and felt inadequate,
especially after her father said that she was “less of a
woman” due to her anatomical changes. There is no
desire to perform vaginal dilation or any therapeutic
intervention. Psychological support was offered, but she
was unreceptive and preferred not to talk about topics
involving her emotions and sexuality.

[II. DiscussioN

Congenital  uterine  anomalies  manifest
themselves in different ways, both in the development
and shape of the uterus, commonly involving adjacent
organs such as the cervix and vagina. Among these
malformations, Mullerian agenesis (or MRKH) stands
out. Next, the biological aspects of the syndrome,
etiopathogenesis , clinical manifestations, diagnosis and
therapeutic options will be presented. Subsequently, the
psychological impact will be addressed, including the
meaning of the absence of a uterus for these women, as
well as the consequences on menstruation and fertility,
important factors in the construction of identity and
interpersonal relationships.

a) Epidemiology and Etiopathogenesis

MRKH syndrome, also known as Mullerian
agenesis , is a rare disease, with an estimated
prevalence of 1 in 5000 ® and occurs due to
embryological changes in the differentiation and
migration of the mesoderm, the tissue responsible for
the formation of the reproductive, urinary, and skeletal
and cardiac (systems most affected by the syndrome ).
¥ The etiology remains uncertain, possibly multifactorial,
with genetic, chemical, mechanical and environmental
components. Some chromosomal regions described
and possible genes involved are 1g21.1 (RBM8A gene),
1p31-1p35 (WNT4 gene), 7p15.3 (HOXA gene), 16p11
(TBX6 gene), 17g12 (LHX1 and HNF1B genes),
22g11.21 and Xp 22. © Despite the increasing
advancement of genetic research, there are still barriers
to this investigation given the low availability of tests and
their high cost, factors that prevented such an
investigation in the case described.

b) Classification

The syndrome is classified as type 1 when only
the reproductive system is affected and type 2 is
accompanied by other extragenital malformations,
generally renal, skeletal, cardiac, ocular, auditory and
inguinal hernias. ¥ The case described was classified

© 2024 Global Journals

as type 1 malformation was

detected.

and no extragenital

c) Clinical Presentation and Diagnosis

The karyotype is 46,XX and there are no
abnormalities in hormonal levels or development in
childhood. The syndrome is considered the second
most common cause of primary amenorrhea and the
diagnosis usually occurs in adolescence, during
investigation of the absence of menarche. Other
common symptoms are dyspareunia and cyclical
abdominal pain. ® On physical examination, the
physiological development of secondary sexual
characteristics is observed and the vagina is typically
blind, generally measuring 0 to 3 cm. @ In the case
reported, the teenager had completed pubertal
development for more than 2 years, without menarche
and with a short vagina.transabdominal or transperineal
USG shows absence of the upper part of the vagina and
uterus. "9 MRI provides more image details, with the
typical finding being uterine agenesis, although it is
possible to find remaining Mullerian ducts. ' The case
presented showed a non-individualized uterus and
topical ovaries, better visualized on MRI.

d) Therapeutic Options

Since 2002, the American College of
Gynecology and Obstetrics has recommended the use
of vaginal dilators as the first line of treatment, however
the technique's success rates depend directly on the
patient's disposition and motivation. Surgical treatment
with vaginoplasty is reserved for patients who have not
responded to conservative treatment. (1"

Although most adolescents do not have a
reproductive desire, it is important to provide guidance
and clarification on current techniques and monitoring
with a specialized team is recommended. As the ovary
is functional, “in vitro” fertilization and a surrogate uterus,
popularly known as “surrogacy”, can be performed,
although the practice is prohibited in several countries.
MIn Brazil, according to the resolution of the Federal
Council of Medicine (CFM) number 2294/21, the
temporary transfer of the uterus can be carried out as
long as the surrogate mother belongs to the family of
one of the partners in a blood relationship up to the
fourth degree and has at least one living child. '@

Another promising option for treating infertility is
uterine transplantation. There are already reports of
successful cases, but it is still an experimental
procedure.

e) Psychosocial Impact

The psychological repercussions of the
syndrome are relevant and directly impact intimate
aspects of women, such as sexual activity and fertility.
Furthermore, most diagnoses are made during
adolescence, a period of great physical, psychological,
social and affective transformations.



A 2021 systematic review, focusing on the
psychological impact, showed that the majority of
patients had negative emotions upon diagnosis,
including suicidal thoughts. They also had a higher
incidence of anxious and depressive symptoms, low
self-esteem and image disorders, as well as feelings of
fear, guilt, denial and inadequacy. (29 It is estimated
that two thirds of patients experience anxiety and, in
approximately one quarter of cases, the manifestations
are moderate to severe. (¥

Most  affected women report  feeling
‘incomplete”, “different”, “sexually inadequate” or
“defective . "' These feelings show the power of the

uterus and menstruation as symbols of the social role of
women and how, today, they still influence society,
although there may be variations according to the
historical moment, religion and culture. ®

I didn't menstruate . Is there something wrong with me? —
Meaning of menarche throughout history

Menarche is considered an important milestone
in a woman's life and has received different
connotations throughout history and different cultures. It
is probably the most important physical change in girls'
puberty and involves not only biological transformation,
but all the emotional and social adjustment linked to it.
Etymologically, it originates from the Greek — “men”
referring to “moon” and “month” and - “arkhe” meaning
beginning, representing a rite of initiation into
female adult life " | also described as the first “mystery
feminine". ¥

In the era of matriarchy, birth, menstruation,
sexuality, menopause and death were considered the
milestones of a woman's life. Menstrual blood was
linked to the sacred and was used in mystical rituals, to
fertilize the earth and as a representation of feminine
strength, associated with the idea of life, death and
cycles of nature. More contemporary theories, such as
the one proposed by Langer (2", reinforced the idea of
menstrual bleeding as an indicator of female normality,
acceptance of one's own sex and sexuality, maintaining
a relationship with fertility, capacity for regeneration,
strength and power. 9

However, from the 19th century onwards, the
association of menstruation with negative ideas grew,
largely influenced by the spread and domination of
patriarchy in current cultures. As a result, ideas of fear of
blood and female inferiority were disseminated because
they were unable to “control their bodies” by bleeding
every month, in addition to emphasizing the harm
involved in the menstrual period and before it. %

Over time, the symbology and rites linked to
menarche lost importance and women were taught to
deal with the menstrual period as a physiological and
mechanical event. Regardless of the positive or negative
connotation in relation to the menstruation process, it is
known that it currently maintains great psycho-emotional

and socio-cultural significance, influenced by several
factors, such as the way of preparing for the period,
expectations, age, emotional support and personality
traits.(192?

Given this, the inability to menstruate also gains
considerable significance for women at an individual
and social level, especially in adolescence, triggering
ambivalent feelings regarding this process. ("%

An English qualitative study brings reports from
patients aged 18-22 years diagnosed with MRKH and
assesses the social and emotional impact. One of the
participants draws attention to the fact that she feels
different and is unable to participate in dialogues with
her peers on simple subjects, such as menstruation.
Furthermore, the absence of menstruation was shown to
be related to the loss of part of the identity with the
female gender, portrayed in the speech of one of the
girls that part of her feminine side “was gone” when she
learned that she would never have a menstrual period
“like all women”. woman ". ('¥

The fact that they feel “different” makes many
choose not to share their diagnosis with other people
and even lie about their menstruation during medical
appointments because they feel embarrassed and
afraid of being judged. " In addition to self-judgment,
many of these people also suffer from social pressure
from their environment, including friends, family and
partnerships. '® In the case described, in addition to the
difficulty in organizing her own feelings regarding the
repercussions of the syndrome, the patient appeared
extremely fragile after her father's comment that she
would be “less of a woman” due to her anatomical
changes.

) Uterus and Reproductive Function

The relationship between the uterus and
femininity dates back to antiquity and has also received
different analytical, religious and cultural connotations
over the centuries. " According to Colling ©, Plato
introduced the idea of the uterus as a “matrix”, which
would correspond to a “rabid animal” that would live
inside women with the desire to procreate. This theory
was incorporated by several thinkers, assigning the
organ a fundamental role in women's identity, as their
main function would be procreation. Psychoanalysis
was also influenced by this thought, as portrayed in one
of Freud's theories in 1923 © in which motherhood
would be the “normal destiny of femininity”.

These ideas of biological determinism, which
emphasize women's reproductive function as a
fundamental role, began to be questioned at the end of
the 19th century with feminist demonstrations, when
women began to occupy spaces outside the domestic
nucleus and claim sexual freedom. From this,
associated with the development of contraceptive
methods, women began to have the power to decide
regarding pregnancy and the restructuring of family
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configurations began with women expanding their roles
in society. % Furthermore, together with feminist
movements, discussions are beginning to emerge about
gender and the meaning of the feminine beyond
biological aspects, as Simone de Beauvoir brings in her
theories on the social construction of women,
emphasizing the fact of “becoming herself as a
woman”, the central subject of his work “The second
sex” published in 1949. ")

Since then, women have been gaining more
space in the job market and expanding their roles in
society. Thus, there are those who dream of
motherhood while others do not express this desire or
postpone pregnancy due to various factors. Despite
this, the symbolism of the uterus in femininity continues
to be very relevant and the absence of this organ
associated with the impossibility of gestation has an
important impact on women in the most diverse
cultures, gaining even greater relevance in more
conservative societies. (%

A review study on the psychological impact
shows that the inability to conceive is one of the main
stressors in the syndrome, having greater influence as
age increases, while in adolescence ambivalent
perceptions are observed.

A 22-year-old participant in an English
qualitative study, when she learned that she could not
carry a pregnancy, reported feeling childish and not
being “completely feminine”. In the statement she says
that one of the basic points of being a woman is being
able to produce children and increase the population.
So, the fact that she doesn't achieve this makes her feel
like less of a woman. She also reports that she began to
force herself to “be more feminine” by wearing more
makeup and skirts to ensure that people knew she was
a woman. Another patient in the same study, also 22
years old, reports that the absence of a uterus does not
affect her because until now she has not needed this
organ. A third patient, aged 18, reported not being as
affected as she prefers to focus on other areas of her life
and avoids thinking about her diagnosis. ('¥

g) Repercussions on Interpersonal Relationships

The feeling of being “different” and “sexually
inadequate” leads many patients to a place of isolation,
accompanied by insecurity about themselves and
questioning their own identity. " It is important to
highlight that they often compare themselves negatively
with other women, feeling “inferior”. “®

Several participants reported feeling less
confident after the diagnosis and less worthy of intimate
relationships, as their partner would be at a
“disadvantage” with them in relation to other women. %
Still others feel “less attractive” and accept violent or
abusive relationships because they believe they are not
worthy because they cannot conceive. @
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To deal with such situations, some prefer not to
get involved in intimate relationships because they feel
embarrassed ¥ or because of the constant fear of
rejection. (17

In countries like Malaysia, where a more
conservative culture prevails, patients reported that they
did not have any access to information about sexual
intimacy from the medical team because it was
considered “taboo” to talk about sexuality or that it
should only be mentioned after marriage. As a result of
this misinformation, many of them had traumatic
experiences during sexual intercourse that could have
been prevented if there was greater dialogue and
guidance on these issues. (7

Furthermore, a 2022 review analyzed 14 articles
that evaluated the impact of the syndrome on sexual
function, indicating a relationship with greater difficulty in
maintaining lubrication, experiencing orgasm, in addition
to experiencing pain during sexual intercourse.
Furthermore, one of the studies highlighted that girls
with MRKH tend to start relationships later and have
lower sexual frequency. (*

As the syndrome impacts women's intimate
aspects, many teenagers and even adults find it difficult
to speak openly about the topic in the face of prejudice,
in addition to religious and social issues. Furthermore, a
large part of medical care is focused on physical and
objective aspects of the syndrome and patients
complain that they have not been able to adequately
understand the complexity of the syndrome's
implications for sexual and reproductive life. (>

In adolescent care, mothers or guardians often
assume the central role in the approach and the patient
herself does not actively participate in decisions. @ This
fact was mentioned by the teenager in a study when she
complained that her autonomy was not recognized and
that decisions were mediated between the health
professional and her mother. ¥ In the above case, the
mother also assumed a central role in therapeutic
decisions, while the teenager had difficulty talking about
the syndrome and its repercussions, perhaps due to
cognitive and emotional immaturity inherent to her age,
not having assimilated the information adequately or
preferring focus on other aspects of your life.

h) An Adolescence Perspeclive

Adolescence, according to the World Health
Organization ® | covers the period from 10 to 19 years
and involves major biopsychosocial transformations.
The set of signs and symptoms typical of this phase are
called by some authors as “normal adolescence
syndrome” and the individual goes through the loss of
the child's body and the child's social roles to enter the
search for themselves and adult identity. "

The construction of identity is determined by
several factors, including family, cultural and social. The
direct influence of the syndrome on sexual and



reproductive life can lead to questioning one's identity
and confusion regarding one's body, gender, social and
sexual roles. ® This variability in emotions was
described by a study participant when she said that she
felt sad one day, happy the next day, then depressed
again and that this diagnosis took a lot away from her.
(14)

In a didactic way, adolescence can be
classified as early, middle and mature, based more on
psychic —and  behavioral  characteristics  than
chronological ones, although age also, admittedly, has
its value, especially in defining periods. In the initial
period, around 10 to 14 years old, biological changes
and emotional fluctuations begin, attention turns to
oneself, and self-reference is common. They begin to
question their parents and authority figures, reducing
interest in the family cycle and increasing the desire for
independence. (%239

Most diagnoses occur in middle adolescence,
between 14 and 17 years old, with greater influence
from social groups, tendency to experiment, test limits,
improve abstract thinking skills, reasoning and creativity.
#3349 \When they discover the syndrome at this stage, the
feeling of “not belonging” has a strong influence on self-
esteem and identity construction, after all, not
menstruating at the right time like other girls makes
them feel more different at the moment. who seek
precisely to resemble their peers.

Age-related immaturity can manifest itself in
difficulty in processing and dealing with so much new
information in a short space of time and great variability
in emotional responses. ®® One of the participants in a
qualitative study mentioned that she was unable to
understand the diagnosis and its implications, given the
many physical and psychological changes she was
already experiencing . He adds that, some time later, he
began to have a different view and that if he had been
more mature, he would have asked different questions
and requested other information at the time of the
diagnosis. ('®

Late or mature adolescence, commonly occurs
from the age of 17-18, when there is progress in the
consolidation of identity, the ability to rationalize for
making decisions independently, establishing limits,
planning and beginning to assume roles and
responsibilities typical of adults. % With the
development of hypothetical-deductive thinking, they
begin to worry about long-term projects and women
affected by MRKH may be more bothered by their
inability to become pregnant. Furthermore, with
emotional and cognitive maturity, sexual intercourse
becomes more frequent and it is possible that they
begin to show greater interest (or aversion) to
gynecological interventions such as the use of vaginal
dilators and the sexual act itself. ¥

The Medical
approach?

Although the psychological repercussions of
MRKH syndrome are well established, most services do
not have the structure to provide adequate care for
these patients, especially mental health ones. The
moment of diagnosis is often marked by pain and
confusion, with some authors even establishing a
relationship with symptoms of post- traumatic stress.
(28.35:36) socio-emotional aspects in the consultation when
explaining anatomical anomalies and their
repercussions, going beyond the objective and
biological point of view. Furthermore, the importance of
ensuring that the patient assumes her autonomy and is
the protagonist of care is highlighted, especially during
adolescence. ® The consultation during this period of
life takes on some particularities, such as moments
together with the family member and with the adolescent
alone, in order to ensure privacy, confidentiality and
medical secrecy. ©¥ Individualization of care is a key
factor in the approach and the professional must seek to
understand how the individual feels and what resources
they use to deal with the situation, as these are intimate
matters that the person being assisted may not want to
share with others, even if they are family or close
people. (18.28)

Furthermore, a multidisciplinary approach is
necessary, including individual psychology and/or
support groups and mutual strengthening among these
women, so that they feel more belonging and the long-
awaited improvement in self-esteem and mental health
in general occurs. (419

Consultation. How to improve the

IV. CONCLUSION

MRKH syndrome is the second cause of
primary amenorrhea and directly impacts women's
health, specifically their sexuality and reproductive
health. Most diagnoses occur during adolescence, a
period already marked by major biopsychosocial
transformations in addition to emotional and cognitive
immaturity, demanding greater attention to these
factors. Therefore, it is essential that the clinical
approach contemplates not only the physical aspects
related to the malformation of the reproductive tract, but
also encompasses emotional factors, individualizing
care and making the adolescent occupy a protagonist
role in her process. The establishment of a bond that
allows dialogue and clarification about sexual health is
an exceptional element in consultations, in addition to
adequate guidance regarding therapeutic options and
reproductive future, aiming to improve quality of life and
mental health.
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Summary~ Introduction: The extent of morbidity and mortality
linked to the Covid-19 disease in Guinea has highlighted the
need for effective and efficient preparedness and response
activities to break the chain of transmission of the disease.
Covid-19 response activities are among the critical activities
we must interrupt the chains of transmission and combat
outbreaks of the disease with epidemic potential in Africa.

Methodology: Our study population consisted of patients
hospitalized in the CT-Epi of Conakry, aged of all ages
identified in the care database. This was an analytical cross-
sectional study made from the database of hospitalized
people infected with Covid-19 in the CT-Epi of Conakry in
Guinea in 2022. A binary logistic regression was carried out to
identify the factors associated with the mortality of Covid-19
patients with comorbidity hospitalized in CT-Epi in Conakry.

Results: In total, 10,404 Covid-19 patients were included in the
study. Patients infected with Covid-19 in the age groups of 40-
59 years, 60 years and over had a risk of death increased by 3
times respectively (OR = 2.99; 95% Cl = [2.17-4.10]; p =
0.01) and 11 times (OR = 11.23; 95% Cl = [8.42-14.98]; p =
0.000) more than Covid-19 infected patients in the 0-39 range
years adjusting for other factors. Patients infected with Covid-
19 who were hospitalized at CT-Epi in Gbessia compared to
those hospitalized at the Donka National Hospital had a risk of
death multiplied by18(OR=18.90;95% Cl = [13.70-26.08]; p
=0.000); holding the other variables constant in the model.
Patients infected with Covid-19 hospitalized at the CT-Epi at
Camp Alpha had a 78% lower risk of dying (OR = 0.22; 95%
Cl = [0.09-0.50]; p = 0.000), compared those hospitalized at
the Donka National Hospital, all other things being equal.
Patients suffering from Covid-19 associated with diabetes
alone had a 5-fold increased risk of dying (OR =5.20; 95% CI
= [2.45-11.04]; p = 0.000) compared to those who did not
suffer from diabetes, maintaining the other findings in the
model. Patients suffering from Covid-19 in combination with
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HIV alone had a 6 times increased risk of dying (OR = 6.59;
95% Cl = [2.50-17.40]; p = 0.000) compared to those which
there was no association, adjusting for the other variables.
Patients suffering from Covid-19 and several comorbidities
had a twice as high risk of dying (OR = 2.57; 95% Cl = [1.66-
4.4.00]; p = 0.000) compared to those which had not,
adjusting for the other variables.

Conclusion: During the emergencies of the Covid-19 outbreak
in Guinea, the proportion of deaths due to comorbidities was
43.7%. The response to the outbreak through the dispatch of
mixed teams and the management of confirmed cases and
the strengthening of epidemiological surveillance has reduced
the risk of transmission of the virus in the country. The factors
that determine morbidity and mortality are age, CT-Epi,
diabetes, HIV & several comorbidities.

Keywords: covid-19, comorbidities, CT-Epi conakry,
binary regression.

[. INTRODUCTION

oronavirus disease (Covid-19) caused by the
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is a pandemic that has resulted in
several thousand confirmed cases and deaths. (2). The
mortality rate around the world shows variations that
merit evaluation (2). It has been shown that co-
morbidities are frequently associated with Covid-19 and
constitute risk factors for the severity of the disease (3).
In their study, Sina et al found that risk factors
are associated with morbidity and mortality of CHD 2019
in several countries, including Central and Eastern
Europe, Bangladesh, Brazil, China, India, Iran, Pakistan
and Turkey. They found that there were more confirmed
cases and deaths among men than women in most of
these countries (see reference by Sina et al). In addition,
the case-fatality rate for men was higher than for women
(4). There are factors associated with the occurrence of
morbidity and mortality linked to Covid-19, but these
morbidity and mortality phenomena are significantly
lower in sub-Saharan Africa than in high-income
countries (5, 6).
In sub-Saharan Africa, some authors have
reported that non-communicable diseases (NCDs) are
associated with the occurrence of mortality in patients
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with severe Covid19, notably cardiovascular disease
(including hypertension) with a proportion of 24.6%,
diabetes with 18.4% and chronic obstructive pulmonary
disease (asthma) with 5.3%. The data compiled by Skip
LA et al to assess the epidemiological and clinical
characteristics of the Covid-19 cases who died
throughout the African region south of the Sahara. More
specifically, data on sex, age, underlying conditions and
mode of detection were associated with the occurrence
of deaths (7). In Burkina Faso in 2020, they point out
that nearly half of confirmed Covid19 cases had a
history of hypertension (45.5%), diabetes (21.2%) or
other cardiovascular or pulmonary conditions, such as
stroke, embolism or heart disease (9.1%) (7). In Mali in
2021, Soumana et al showed that mortality in patients
infected with covid19 was associated with factors such
as obesity, diabetes, hypertension, COPD, smoking,
immunosuppression and chronic renal failure (8). In
Senegal in 2022, Maryam Diarra et al found that patients
aged over 65 and those suffering from hypertension,
cardiovascular disease and diabetes were strongly
associated with death (9).

In response to the first case of the pandemic in
Guinea, the country has set up care facilities. According
to data from the Agence Nationale de Sécurité Sanitaire
(ANSS) for August 2022, 733,221 tests have been
carried out in the country, of which 37,496 have been
confirmed, with a positivity index of 51%. 37,302
patients have been hospitalized in the various CT-Epi
units, of whom 36,787 have been cured, representing a
cure rate of 98.1%. A total of 785 deaths due to Covid-
19 were recorded, including 447 hospital deaths (10).

Despite the evidence of the association
between comorbidities and the occurrence of
morbidity and mortality in Covid-19- infected patients,
there is insufficient information on the factors
influencing the mortality of Covid-19-infected patients
with comorbidities in the epidemiological treatment
centers of Conakry in Guinea from 2020 to 2022. It
therefore seems appropriate to analyze the factors
associated with mortality in Covid-19-infected patients
hospitalized in Conakry's CT-Epi from 2020 to 2022.

[I. MATERIALS AND METHODS

a) Study Sites

The CT-Epi of Donka, Gbessia and Camp Alpha
Yaya DIALLO served as the setting for our study. These
CT-Epi are part of the six (06) epidemiological treatment
centers in the capital Conakry, namely Nongo, Camp
Alpha Yaya, Gbessia, Maison Centrale, Donka and
Kenien. (21).

b) Study Design

Secondary data collected in the Conakry CT-
Epi on patients infected with Covid-19 from 12 March
2020 to 31 December 2022 were analyzed.

© 2024 Global Journals

c) Target Population

Suspected cases of Covid-19 who were
hospitalized in three CT-Epi in Conakry, namely Donka,
Gbessia and Camp Alpha Yaya during the collection
period.

d) Study Population

The study population consisted of all patients
infected with Covid-19 confirmed by Gold standard RT-
PCR and hospitalized in CT-Epi.

e) Calculating Statistical Power

The sample size was 820 disabled people
aged between 15 and 60 and the statistical power of
this sample was calculated using the following
parameters:

For: n= 10 404
The first-species error a = 0.05

e An expected prevalence of 0.4
e Anobserved prevalence of 0.5

This gives a statistical power of (1-B) = 99%.

) Choice of Variables

i. Dependent Variable
The dependent variable in this study was
death, which was measured in people infected with
Covid-19 and hospitalized at the Donka, Gbessia and
Camp Alpha Yaya CT-Epi in Conakry.
ii. Independent Variables
The variables were age, sex, marital status,
level of education, patient residence, diabetes alone,
hypertension alone, HIV alone, TB alone, chronic
respiratory diseases, associated comorbidities and
epidemiological treatment centers (CT-Epi).

g) Operational Organization of Data Collection

A secondary analysis of the data collected on
patients infected with COVID-19 was performed. The
main objective of this study was to analyze the factors
associated with mortality in patients infected with Covid-
19 at the Gbessia epidemiological treatment center in
Conakry, Republic of Guinea.

Ethical Considerations

Data collection was approved by the National
Health Research Ethics Committee of the Republic of
Guinea.

1. DATA PROCESSING

The study data were collected in the Donka,
Gbessia and Camp Alpha Yaya CT-Epi in Conakry. They
were used for this work. After exploration of this
database, our variables were selected. The selected
variables were recorded in accordance with the different
predefined modalities. The dependent variable was
formed from the death variable. Out of a total of 10,416
observations, twelve (12) variables (marital status,
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profession, level of education and residence of patients,
etc.) had missing values. Given the high proportion of
missing values (over 15%), it was decided to exclude
them from our analysis.

Iv. DATA ANALYSIS

The first stage of the analysis was a descriptive
analysis of all the selected variables. The socio-
demographic characteristics of the study subjects were
described. Numbers and percentages were calculated
for each qualitative variable selected and compared
using Pearson's chi2 test.

The bivariate analysis consisted of estimating
the association between the dependent variable and
each of the selected independent variables using
simple logistic regression. This analysis yielded crude
Odds Ratios (OR) with their 95% confidence intervals
(Cl). A significance level of 0.2% was used to include
the explanatory variables in the final model.

For the multivariate analysis, a standard
multivariate binary logistic regression was used to

analyze the factors associated with mortality in patients
infected with Covid-19, yielding adjusted odds ratios
(AORs). A p value < 0.05 was considered statistically
significant.

V. RESULTS

We included 10,404  Covid-19-infected
patients hospitalized in the epidemiological treatment
centers in Conakry in our analysis.

Table | presents some socio-demographic
characteristics and the distribution of patients infected
with COVID-19 hospitalized in the Conakry CT-EPI.
Males were more represented with a proportion of
61.6%, and the 0-39 age group was the most
represented with 52.4%. The Donka CT-Epi had the
highest number of hospitalized patients with a
percentage of 87.9%. Approximately 6% of patients
had a co-morbidity.

Table I: Description of Covid-19-Infected Patients Hospitalized in Conakry's CT-Epis, 2020-2022

Variables Number (N=10,404) Percentage (%)
Gender oo
Male Female 6408 ,
38,41
3996
Age (year) 0 -39
40-59 5422 52,11
60 and over 2847 gggg
CT-EPI 2135 :
Donka 9145 87,90
Camp AlphaYaya Gbessia 749 47138
1 )
Comorbidities 510
e 9778 93,98
Yes 626 6,02

Figure 3 shows the proportion of deaths among Covid-19 patients hospitalized in Conakry's CT-EPI. 6% of

hospitalized patients died during the study period.
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Figure 1: Proportion of Deaths among Covid-19-Infected Patients Hospitalized In Conakry's CT-EPI, 2020-2022

Table Il shows the distribution of deaths among
patients hospitalized in the Conakry CT-EPI according to
characteristics. The age group 60 years and over was

the most represented with 66.3%. More than half
(51.9%) occurred in the Gbessia CT-EPI. The proportion
of deaths due to comorbidites was 43.7%.

Table II: Breakdown of Deaths among Covid-19-Infected Patients Hospitalized in Conakry's CT-EPI By
Characteristics, 2020- 2022

Variables DEATH p
Number (N=618)  Percentage (%)

Gender
Male Female 387 62,62

231 37,38

0,587

Age (year)
0-39 69 11,17
40-59 139 22,49
60 and over 410 66,34 <0,001
CT-EPI
Donka 291 47,08
Camp Alpha Yaya 6 0,97
Gbessia 321 51,94 <0,001
Comorbidities
No 348 56,31
Yes 270 43,69 <0,001

Figure 4 shows the distribution of deaths by
type of comorbidity. Around 45% of patients with
diabetes alone died. More than a third (36.7%) of
patients with cardiovascular disease alone and 36.4% of

© 2024 Global Journals

patients with HIV alone died. Two-thirds (66.7%) of
patients with tuberculosis alone died. More than half of
the patients with respiratory diseases alone (53.8%) and
associated  comorbidities  (53.9%) had  died.
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Figure 2: Proportion of Deaths by Type of Comorbidity among Covid-19-Infected Patients Hospitalized in
Conakry's CT-EPI, 2020 - 2022 (N = 10 404)

Table IV shows the results of the bivariate
logistic regression analysis. In the univariate analysis,
the variables significantly associated with death in
patients infected with Covid-19 were age, CT-Epi,
diabetes alone, HIV alone, TB alone, chronic respiratory
disease alone, other comorbidities alone and
associated comorbidities.

Compared with Covid-19 patients aged 0-39
years, patients aged 40-59 years and 60 years and over
were respectively 4 times (OR= 3.98; CI95% = 2.97 -
5.33; p= 0.000) and 19 times (OR=19.05; CI95% =
14.67 -24.72; p= 0.000) more likely to die from Covid-
19. Compared with Covid-19-infected patients
hospitalized at the Donka National Hospital, patients
hospitalized at the Gbessia CT-Epi were 18 times more
likely to die from their disease (OR=18.90; 95% Cl =
[13.70 - 26.08] p= 0.000). In contrast, patients
hospitalized at the CT-Epi in the Alpha Yaya camp had a
75% lower probability of dying than patients hospitalized
in Donka (OR = 0.25; 95% Cl = [0.11- 0.55] p= 0.000).

Compared with non-diabetic Covid-19-infected
patients, patients with diabetes alone had 13 times the
risk of dying from Covid-19 (OR = 13.81; 95% CI =
[8.45 - 22.60] p= 0.000). Compared with uninfected
patients, patients infected with HIV alone were 9 times
(OR = 9.21; 95% Cl = [4.5 - 18.80] p= 0.000) more
likely to die from their infection; patients infected with TB

alone were 32 times more likely (OR = 31.97; 95% Cl =
[7.98 - 128.14] p= 0.000) ; respiratory disease alone, 18
times more likely (OR = 18.67; 95% Cl = [6.26 - 55.73]
p= 0.000); other comorbidities alone, 6 times more
likely (OR = 61.35; 95% Cl = [1.23 - 32.80] p= 0.000)
and associated comorbidities 22 times more likely (OR
= 22.33; 95% Cl = [16.74- 29.79] p= 0.000) to die from
their condition.
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Table Ill: Factors Associated with the Occurrence of Death among Covid-19-Infected Patients Hospitalized in
Conakry's CT- Epi, 2020-2023 in Bivariate Analysis

Features Crude Oddsratio (95% Cl)p
Gender
Male Female Ref.
0,95(0,81-1,13) 0,587
Age
(vear) Ref. <0,001
0-39 3,98(2,97-5,33) <0.001
40-59 19,05(14,67-24,72) '
60 and over
CT-EPI <0,001
Gbessia 51,68(41,71-64,03) <0,001
Camp Alpha Yaya Donka %2](5(071 1-0,55)
ef.
Diabetes Ref. <0,001
alone No 13,81(8,45-22,60)
Yes
CVD alone No
Yes Ref.
10,79(8,33-13,99) <0,001
HIV Ref. <0,001
Alone 9,21(4,51-18,80)
No
Yes
B Ref.
only No 31,97(7,98-128,14) <0,001
Yes
Respiratory disease Ref.
alone No 18,67(6,26-55,73) <0,001
Yes
Other comorbidities Ref.
alone No 6,35(1,23-32,80) 0,027
Yes
Associated Ref.
comorbidities No 22,33(16,74-29,79) <0,001
Yes

Table V shows the results of the multivariate
binary logistic regression analysis in explaining the
occurrence of death in Covid- 19 infected patients. The
variables age, CT-Epi, diabetes alone, CVD alone, HIV
alone, TB alone, chronic respiratory disease alone, other
comorbidities alone and associated comorbidities were
reintroduced into the multivariate logistic regression
model. This final model involved 10,404 observations.
The explanatory variables that were significantly
associated with death at a threshold <2% were the age
ranges of Covid-19 infected patients, CT-Epi, diabetes
alone, HIV alone and associated comorbidities. Covid-
19-infected patients in the 40-59 age bracket had a 3-
fold increased risk of death (AOR = 2.99; CI95% =
[2.17-4.10]; p = 0.01) and those aged 60 and over an
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11-fold increased risk of death (AOR = 11.23; Cl95% =
[8.42-14.98]; p = 0.000) compared with Covid-19-
infected patients in the 0-39 age bracket when adjusting
for other factors.

Covid-19-infected patients hospitalized at the

CT-Epi de Gbessia compared with those hospitalized at
the Hopital National Donka had an 18-fold increased risk
of death (AOR= 18.90; Cl95% = [13.70- 26.08]; p =
0.000); holding other variables constant in the model.
Covid-19 patients hospitalized at Camp Alpha CT-Epi
had a 78% lower risk of death (AOR=0.22; 95% Cl =
[0.09-0.50]; p=0.000), compared with those
hospitalized at Donka National Hospital. Patients with



Covid-19 associated with diabetes alone had a 5-fold
increased risk of death (OR =5.20; 95% Cl = [2.45-
11.04]; p = 0.000) compared with those without
diabetes, holding other constants in the model. Patients
with Covid-19 in combination with HIV alone had a 6-fold
increased risk of death (OR =6.59; 95% Cl = [2.50-

17.40]; p = 0.000) compared with those without HIV,
adjusting for other variables. Patients with Covid-19 and
several comorbidities had a 2-fold increased risk of
death (OR =2.57; 95% Cl = [1.66- 4.00]; p = 0.000)
compared with those without, adjusting for other
variables.

Table |V: Factors Associated with the Occurrence of Death in Patients Infected with Covid-19 Hospitalized in
Conakry's CT-Epi, 2020-2023, Multivariate Analysis

Features Adjusted odds ratio (95% ClI) p
Age (year) 0 -39
40-59 Ref.
60 and over 2,99 (2,17-4,10) <0,001
11,23 (8,42-14,98) <0,001
CT-EPI
Gbessia 18,90 (13,70-26,08 =0,
Camp Alpha Yaya Donka ,90 (13,70-26,08) <0,001
0,22 (0,09-0,50)
Ref.
Diabetes
alone No Ref.
Yes 5,20 (2,45-11,04) <0,001
CVD
alone No Ref.
Yes 1,52(1,00-3,31) 0,052
HIV
Alone Ref.
No 6,59(2,50-17,40) <0,001
Yes
Tuberculosis
alone No Ref.
Yes 4,00(0,85-18,91) 0,080
Chronic respiratory diseases
alone No Ref.
Yes 0,93(0,27-3,25) 0,912
Other comorbidities
alone No Ref.
Yes 0,58(0,10-3,53) 0,555
Associated
comorbidities No Ref.
Yes 2,57(1,66-4,00) <0,001

VI. DISCUSSION

The general objective of this study was to
analyze the factors associated with mortality in patients
with Covid-19 hospitalized in the Conakry CT-Epi in the
Republic of Guinea from March 2020 to December
2022.

a) The Overall Prevalence of Mortality in the Covid-19
Infected Population Hospitalized in the Conakry CT-
EPI

The death rate among Covid-19-infected
patients hospitalized in Conakry's CT-Epi is not
negligible, at 6%, but it is low compared with death rates

in northern countries. This result may be linked to a
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younger population, which limits the risk and number of
deaths, and a favorable climate (hot and humid), which
reduces viral transmission. This death rate could be
underestimated by the fact that several cases of death
were notified at community level and were not included in
the total number of deaths occurring in the CT-Epi.

This result is similar to those found by certain
researchers in Africa, who reported the same realities in
2020, with an even lower number of deaths per
standardized population (22). Although reduced, the
trend is identical for North Africa, which has 5 times fewer
cases and 10 times fewer deaths per standardized
population than the regions of Europe (22). Other studies
have documented the overall mortality of patients
infected with Covid-19 at 5%, which is close to our result
(23).

Overall prevalence of mortality due to co-
morbidities in  Covid-19 patients hospitalized in
Conakry's CT-EPIs In our analysis, we found high
proportions of co-morbidities among patients who died
of Covid-19 in the Conakry CT-Epi. This could be
explained by the realities of African countries, with the
epidemiological transition from infectious diseases to
chronic diseases and the precarious health situation.
Our results are in line with previous research which has
shown a high proportion of co-morbidities in patients
who die of Covid-19. A study conducted in South Africa
by Waasila Jassat et al (24) reported that in 2022, 37.4%
of patients who died from Covid-19 had hypertension,
27.4% had diabetes, 9.1% were living with HIV, 3.6%
had tuberculosis (24).

Laura Skrip et al demonstrated in Burkina Faso
in 2020 that the presence of underlying conditions was
high among cases of death in Covid-19 patients. They
also pointed out that almost half of confirmed Covid-19
cases had a history of hypertension (45.5%), diabetes
(21.2%) or other cardiovascular or pulmonary
conditions, such as stroke, embolism or heart disease
9.1%). (7).

Factors associated with the occurrence of
death in patients infected with COVID-19 hospitalized in
the Conakry CT-Epi, multivariate analysis.

With regard to the risk factors for death
associated with Covid-19 infection in patients, our study
showed that the age groups of patients infected with
Covid-19, the epidemiological treatment centers in
Conakry (CT-Epi), diabetes alone, HIV alone and
associated comorbidities accounted for this high case-
fatality rate.

In our analysis, age groups appear to be risk
factors for death among Covid-19 patients, with a more
pronounced emphasis on the 60+ age group, which is
11 times more likely to die. In our context, this excess
mortality among elderly  patients could be
explained by the association of co-morbidities in elderly
subjects, which would contribute to a decline in
immunity and precarious health conditions. In Mali,
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Bourahima Koné et al found that the age group [65-75]
was the most affected, with 31.06%. (25). Kombila U. D.
et al in Gabon in 2022, found that age over 65 was the
main independent risk factor for death (p< 0.001; OR =
4.632 1C95% [2.243-9.565]) (26). Other authors have
also shown clear evidence for the association between
mortality in Covid-19 patients and age and have also
explained that age is a risk factor for mortality (27).

The epidemiological treatment center (CT-Epi
de Camp Alpha Yaya) appears in our study to be a
protective factor for hospitalized patients infected with
Covid-19. However, another treatment center (CT-Epi de
Gbesia) appears to be a risk factor for patients. It should
be noted that we did not find any data in the scientific
literature concerning the treatment centers for
hospitalized patients infected with Covid-19. However, it
should be noted that the CT-Epi at Camp Alpha Yaya
did not have a resuscitation unit for the management of
severe cases, so all severe cases from the CT-Epi at
Camp Alpha Yaya were referred to the CT-Epi at
Gbessia.

According to a multicenter study carried out by
the World Health Organization (WHO) in 2020,
prevention and treatment services for non-
communicable diseases (NCDs) with co-morbidities
have been severely disrupted since the start of the
Covid- 19 pandemic. This study was carried out in 155
countries by the WHO, which confirms that the impact is
global, but that low- income countries in sub-Saharan
Africa are the hardest hit. Health services have been
partially or completely disrupted in many countries. This
situation exposes patients suffering from NCDs
(diabetes, arterial hypertension, heart disease, kidney
disease, obesity, etc.) to the risk of serious illness and
death due to Covid-19. In more than half (53%) of the
countries responding to the survey, hypertension
treatment services are partially or totally disorganized; in
49% of countries, services for treating diabetes and its
complications are disorganized; in 42% of countries,
cancer treatment services are disorganized; and in 31%
of countries, cardiovascular emergency services are
disorganized. (28).

In Yaoundé, Mendimi Nkodo J.M et al also
explained in their analysis that the risk of death was
higher in infected patients with a combination of
comorbidities such as arterial hypertension, diabetes,
cardiovascular disease, obesity, chronic kidney disease,
tuberculosis, HIV, etc., which undoubtedly explains the
systemic dysfunction of the blood microcirculation in the
lungs and other organs. (29).

A study carried out in South Africa by Waasila
Jassat et al (24) reported that among patients who died
in 2022 from Covid-19: 37.4% had hypertension, 27.4%
had diabetes, 9.1% were living with HIV and 3.6% had
tuberculosis. It also found that other associated factors
were chronic heart disease, chronic kidney disease, etc.
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(24). For Peter et al in South Africa in 2020, the triple
burden of Covid-19, tuberculosis and the human
immunodeficiency virus is one of the major global health
challenges of the 21st century. Tuberculosis is a risk
factor for Covid-19 in terms of both severity and
mortality (30).

VII. LIMITATIONS OF THE STUDY

Our study was based on collected data, and we
came up against shortcomings in filing in the forms,
which made it impossible to use information on gender,
level of education, profession, economic level and place
of residence. The type of study used in our work is a
cross-sectional survey which makes it possible to
establish an association between death and the various
explanatory variables but cannot establish a causal link.
Despite its limitations, this study has the merit of laying
the foundations for an analysis of the factors associated
with death in Covid-19-infected patients hospitalized in
the epidemiological treatment centers in Conakry.

VIII. CONCLUSION

Our study determined the factors associated
with the occurrence of death in Covid-19-infected
patients hospitalized in the Conakry epidemiological
treatment centers from 2020 to 2022. The age groups
of patients infected with  Covid-19, the
epidemiological treatment centers in Conakry (CT-
Epi), diabetes alone, HIV alone and associated
comorbidities are variables that influence the
occurrence of death in patients infected with Covid-
19. Further quantitative and qualitative research is
needed to determine the best means of correctly
measuring and also determining the factors
associated with death in patients with co-infection
comorbidities and Covid-19, who constitute a
vulnerable population.
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Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.
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be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
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All manuscripts submitted to Global Journals should include:
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Author details
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Abstract
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friendliness of the most public part of your paper.

Keywords
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the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures
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accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e  Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e Align the primary line of each section.

e Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

O O O

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form
Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information
Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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