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NI Prevalence of loss of appetite in patients visiting primary care

physicians: A Cross- sectional Survey
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Background and Objective: Loss of appetite (LOA) during illness impacts individual well-being and quality of life. An

epidemiological survey was conducted on the prevalence of LOA.

Methodology: Multi-centre, non-interventional, cross-sectional, survey of LOA in Indian participants recuperating from various
health disorders.

Results: A total of 15914 participants were enrolled into the study. Of the 15914 participants enrolled, 63.5% were men and 36.5%
were women, with a mean age of 38.5 years and majority of participants (68.7%) had infectious diseases. Of which, 80.3% participants
were reported with infections and infestations disorders as the most frequent infectious condition. The prevalence of LOA was 93.1%
(95% CI:92.7%,93.5%) with 33.8% participants having mild, 47.7% had moderate and 11.6% had severe to very severe LOA problem.
The prevalence of fatigue was 91.1% (95% CI, 90.5, 91.4) of which, 44.4% had mild, 36.8% had moderate, and 9.8% had severe to very
severe fatigue. LOA and fatigue was highest in participants with infections and infestations (93.8% and 91.7% respectively), with
typhoid being the most common cause. The risk of LOA was 1.5 times more in participants with a past history of any medical
condition and 1.31 times more in subjects with infectious diseases (p<0.0001). The risk of fatigue was 1.19 times more in participants
aged >40yearsand 1.27 times more in participants with family history of any medical condition (p<0.0001).

Conclusions: The survey observed that about 93% and 91.1% of Indian participants with various health conditions suffered from
LOA and fatigue respectively. Infectious disease especially typhoid was the commonest cause of LOA and fatigue. This s the first study

documenting the extent of the problem in pan-Indian participants.
Keywords: Fatigue-Health disorders-India-Infections and infestations-Loss of appetite- Typhoid.

Introduction

Appetite is the internal driving force for the
search, choice and ingestion of food [1].
Subjective sensation of hunger, satiety,
other appetite sensations and desire to eat
specific type of food may be influenced by a
number of different internal factors
including physiological and psychological
[2]. Lack of appetite (LOA) and loss of
well-being is a major concern for patients
and their families.
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Food intake is integrated with appetite loss
or factors causing appetite loss, cognitive
impairment [3], vomiting, stomatitis,
dysphagia, dietary restrictions etc. [4] . Any
fever may also cause a temporary LOA. A
prolonged fever may affect appetite to cause
weight loss. Disease may not only dampen
the appetite but LOA may further lead to
deficiency of nutrients, and affect quality of
life. LOA can also be perceived as an
indicator of both quality of life and severity
of disease in cancer patients, and is
independently linked to survival [S]
and correlates significantly with
physical function [6].

Fatigue is a complex symptom
comprising a set of complaints
including lethargy, malaise, lassitude
and exhaustion and can be defined as
a subjective perception and/or
experience related to disease,
emotional state and/or treatment
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[7,8], . Because of difficulties in
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defining and treating fatigue, it is often
overlooked by physicians caring for patients
with hepatic and other various disorders
[9]. Studies on LOA and fatigue during
various clinical conditions including
prolonged fever, postoperative cases and
acute or chronic illness are lacking in India.
The objective of the present
epidemiological survey [SPLASH: Survey
of Prevalence of Loss of Appetite in Subject
with Health Disorders] was to find out the
prevalence of LOA and fatigue during
various health disorders in India. We
believe that the outcome of this survey will
help us to highlight the extent of LOA and
fatigue in various health disorders and the
need for strategies to improve appetite and
replenishment of nutrients during ill-health
and convalescence and aid in a healthy
recovery.

Materials and Methods

Study designing &setting: The present
study was a cross-sectional, multi-centric
survey carried out between Jan 2013 to Dec
2014, in participants suffering from various
health disorders visiting primary healthcare
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Figure | - Distribution and prevalence of LOA and Fatigue
Assessment 1. Blood and lymphatic system disorders 2.Cardiac disorders 3.Congenital, familial and
genetic disorders 4.Ear and labyrinth disorders5.Endocrine disorders 6.Eye disorders.7.

Gastrointestinal disorders 8. General disorders and administration site conditions 9.

physicians at 258 centres across the country. drugs Hepatobiliary disorders 10. Immune system disorders 11. Injury, poisoning and procedural
1. .. i . complications 12. Investigations 13. Metabolism and nutrition disorders 14.

Willing participants were examined by the which affect | pusculoskeletal and connective tissue disorders 15. Neoplasms benign, malignant and

investigators and all observations were appetite unspecified (Incl Cysts and Polyps) 16. Nervous system disorders 17. Pregnancy,

. puerperiumand perinatal conditions 18. Psychiatric disorders 19. Renal and urinary
recorded in the case record form (CRE). were disorders 20. Reproductive system and breast disorders 21. Respiratory, thoracic and
Inclusion criteria for the participants were as excluded mediastinal disorders 22. Skin and subcutaneous tissue disorders 23. Social
follows: i) Men and non-pregnant women from the circumstances 24. Surgical and medical procedures 25. Vascular disorders.
>18 years of age recuperating from study. The disorders. The secondary objective was to

healthcare disorders like: malaria fever,
typhoid or enteric fever, hepatitis ii) acute
infections including respiratory, urinary
tract infections etc. treated with antibiotics
iii) patients discharged from hospital after
general surgical procedures like acute
appendectomy etc. and iv) patients having
any other condition. Patients unwilling to
provide informed consent and comply with
the study procedure and patients using

study was carried out after obtaining a
written informed consent from the
participants and approval by the local ethics
committee or Institutional Review Board.
The study was registered at
ClinicalTrials.gov Identifier: NCT01592149
and CTRI No- CTRI/2013/01/003327.
The primary objective of the study was to
assess the prevalence of LOA in Indian
participants recouping from various health

assess the prevalence and severity of fatigue
in the study population. Primary outcome
variables include percentage of participants
with LOA and distribution of LOA with
respect to disease. The secondary outcome
variables were percentage of participants
with fatigue, distribution of fatigue among
the participants with respect to disease and
percentage of participants with moderate to
very severe fatigue.The severity of LOA and

Table | - Summary of Demographic Characters Table Il - Summary of Top 5 Medical and Family History conditions
abl€ g 914 System Organ Class MedicalHistory Family History
Age (Years)* n 15914
Number (%) Number (%)
Mean (SD) 38.5(11.41)
Median 36 (N=15914) (N=15914)
Q1, Q3 30.0,45.0 Tota! no. of stfl‘fject: had history of 3313 (2082) 2915(18.3)
Min. Max 18 101 medical conditions
Sex Male 10107 (63.5%) Vascular Disorders 1191 (35.95) 1348(46.2)
Female 5807 (36.5%) Metabolism And Nutrition Disorders | 962 (29.04) 361(12.4)
Total 15914 (100.0%) X i
Infections And Infestations 432 (13.04) 120(4.1)
Race White 436 (2.7%) S ————
espiratory, Thoracic And Mediastina
Black 280 (18%) Disorders el ZeS) 203(7.0)
Asian 15123 (95.0%) Gastrointestinal Disorders 187 (5.64) NA
Not reported 75 (0.5%)
Social Circumstances NA 821(28.2)
Total 15914 (100.0%)
SD=Standard deviation, Ql=First quartile, Q3=Third uartile, *Denominator of % calculation = Total no. of subjects in the study. Denominator
Min=Minimum, Max=Maximum *Age (years) = ((Date of visit- of % calculation = Total no. of subjects had history of medical conditions.
Date of Birth) +1)/365.25And for partial dates Age (years) = Year Denominator of % calculation =Total no. of subjects had family history of medical
of visit-Year of Birth +1' conditions. NA= Not Applicable.
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Table Il - Summary of Top 5 Infectious Diseases Table IV. Multivariate Logistic Regression Analysis of LOA with respect to the risk factors

Infectious diseases - System Organ Class  (N=15914) Number (%) Independent Regression | Standard Errorof Odds Ratio
| Category o 0 p-valuen o
Total no. of subjects had Infectious 10975 (68.) variable Coefficient Coefficient (95% C1)
Diseases™ Medical History
Infections And Infestations 8769 (80.3)
No 1.00
General Disorders And Administration Site 1436 (13.1
Conditions (131) Yes 0.4063 0.095/<0.0001 1.50 (1.25,1.81
Gastrointestinal Disorders 392 (3.6) Family History
I;R)iess:ri;aetriry, Thoracic And Mediastinal 198 (1.8) No 1.00
Yes 0.4955
Hepatobiliary Disorders 93 (0.9) 0.1057<0.0001 1.64(1.33,2.02
Disease type
*Denominator of % calculation = Total no. of subjects in the study. -
Denominator of % calculation = Total no. of subjects had Infectious Non-Infectious 1.00
Diseases Infectious 0.273 0.0684<0.0001  |1.31(1.15, 1.50

fatigue were evaluated using non-pain
symptom scale, as described earlier [10].
The symptoms were rated from 1 to S
depending on the perceived severity by the
patient with 1 indicating no problem and S
as very severe problem. The score of 2-5
(mild to very severe problem) combined
was used to estimate the prevalence.
Sample size calculation: The sample size
calculation was based on the prevalence of
LOA and on the expected proportion of
patients with LOA, approx. 38%; required
precision of estimate taken as 0.72%;
required confidence level taken as 95%.
With the assumptions above, a sample size
of 17459 patients was required to have 95%
confidence so that the proportion of LOA
is between 37.28% and 38.72%
(38+0.72%).

Data collection and processing: Patients
who agreed to participate were examined
by the investigators and all observations
were recorded in individually numbered
CRFs. Data from the CRF was entered in
the study database and validated through
double data entry. Data management and
statistical analysis plans were developed
before the database lock.

Data analysis: For Primary and Secondary
objectives analyses, descriptive statistics
were provided for continuous variables
with number (N) of non missing
observations, mean, standard deviation
(SD), median, minimum and maximum
and for categorical data, descriptive
statistics were presented with number (N
or n) and their percentages. Proportions of
above primary and secondary endpoints
were presented with 95% confidence
intervals. Trend Chi-square was used to
analyze the trend between LOA and fatigue
assessments. Kendall rank correlation was

OR=1.00 represents reference category.

AWald Chi-square test was used to calculate the p-value
Method of regression was forward stepwise addition method.

Dependent variable: LOA assessment (Coded as 0-No problem; 1- Mild problem or Moderate
problem or Severe problem or Very severe problem)

Other Independent variables considered were age (?40, >40), gender (Female, Male) and
duration of disease-Duration of recovery/Duration of ongoing- (?6 months, > 6 months). None
of these variables were statistically significant (P>0.05)

BMI was not considered for analysis due to large number of missing observations

Note: All subjects were considered for analysis

used to measure the strength of association
between LOA and fatigue assessment. The
hypothesis test was performed at 5% level
of significance and the p value < 0.05 was
considered as significant.

Results

Participants and demographic data:
Overall, 15914 (95.8 %) participants
recovering from various health disorders
were enrolled out of the 16607 subjects
screened. This includes10107 males and
5807 females with a mean (SD) age of 38.5
(11.41) years. The demographic
characteristics of participants are
summarized in Table L.

Medical and Family History

Atotal of 3313 (20.82%) participants
reported a history of any medical
condition. The most frequent medical
history reported was vascular disorders
followed by metabolic and nutritional
disorders, infections and infestations,
respiratory, thoracic or mediastinal
disorders and gastrointestinal disorders
(Table IT). A total of 2915 participants had
a family history of any medical condition.
The most frequent family history reported
was the vascular disorders followed by
social circumstances which include family
history of diabetes for 816 participants,
metabolism and nutritional disorders,
respiratory, thoracic or mediastinal

disorders and infections and infestations. A
summary of top § medical and family
history conditions is provided in Table II.

Distribution of Medical Disorders

Out of a total of 15914participants, 10925
(68.7%) participants were classified as
having infectious disorders. The breakup of
various conditions included under this
disorder is shown in Table III. The most
frequent infectious conditions were
infections such as typhoid, malaria, urinary
tract, respiratory tract, tuberculosis,
dysentery etc, followed by general
disorders and administration site
conditions, gastrointestinal disorders,
respiratory thoracic or mediastinal
disorders and hepatobiliary disorders.
The remaining patients with non-
infectious disorders included respiratory,
thoracic and mediastinal disorders,
followed by metabolism and nutrition
disorders, gastrointestinal disorders,
vascular disorders, general disorders and
administration site conditions,
musculoskeletal and connective tissue
disorders, blood and lymphatic system
disorders, nervous system disorders,
hepatobiliary disorders, surgical and
medical procedures, psychiatric disorders,
skin and subcutaneous tissue disorders,
cardiac disorders, endocrine disorders,
injury, poisoning and procedural
complications, reproductive system and
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breast disorders, investigations, renal and
urinary disorders, immune system
disorders, social circumstances, ear and
labyrinth disorders, neoplasms benign,
congenital, familial and genetic disorders,
eye disorders and pregnancy, puerperium
and perinatal conditions as shown in Figure
IL

Drug Treatment

A total of 8050 (50.58%) had reported the
use of drug treatment. The most frequent
drugs used were systemic antibacterials
(n=3886; 48.27%) followed by analgesics
(n=3154; 39.18%), drugs for acid related
disorders (n=970; 12.05%), vitamins
(n=725;9.01%) , appetite stimulants
(n=663; 8.24%), antiprotozoals (n=
627;7.79%), cough and cold preparations
(n=466; 5.79%) and drugs for obstructive
airway diseases reported for 421 (5.23%)
participants.

Outcome data

Primary outcome variables

Prevalence of LOA: The prevalence of LOA
was 93.1% (95% CI: 92.7% to 93.5%) in the
enrolled participants. Participants with no
LOA problem, mild, moderate, severe and
very severe LOA problem were summarized
in Figure L.

Distribution of LOA assessment with
respect to medical disorders: The
prevalence of LOA for the participants with
medical disorder of infections and
infestations was 94.40% (95% CI: 93.9% to
94.9%). In the 1836 participants reporting
the medical disorder as general disorders
and administration site conditions the
prevalence of LOA was 92.6% (95% CI:
91.3% to 93.7%). Of the 1137 participants
who reported with gastrointestinal
disorders, the prevalence of LOA was 93.5%
(95% CI: 91.9% to 94.9%).

Multivariate Logistic Regression Analysis of
LOA with respect to the Risk factor:
Medical history, family history of medical
condition and disease type showed
statistically significant relationship (p value
<0.0001) with LOA. Multivariate logistic
regression analysis of LOA with respect to
the risk factors is given in Table IV.

Secondary outcome variables

Prevalence of Fatigue: The prevalence of
fatigue was 91.0% (95% CI: 90.5% to
91.4%) in the enrolled participants. A
summary and analysis of fatigue assessment

and severity is provided in Table I.
Distribution of fatigue assessment with
respect to medical disorders: The
prevalence of fatigue for the participants
who were grouped as medical disorder of
infections and infestations was 92.3% (95%
CI: 91.7% to 92.8%), for participants with
general disorders and administration site
conditions the incidence of fatigue was
88.6% (95% CI: 87.1% to 90.0%) and in
patients with gastrointestinal disorders it
was 93.8% (95% CI: 92.2% t0 95.1%).

Discussion

LOA can occur as a symptom in health
disorders like cancer, metabolic disorders,
infectious conditions, as a side effect of
treatment [11,12], .A brief period of LOA
may accompany acute illnesses. However,
prolonged LOA may occur in people with a
serious underlying disorder such as cancer,
AIDS, chronic lung disease, and severe
heart, kidney, or liver failure [13].
Prolonged anorexia can compromise host
defense, and delays recovery from infection.
Therefore, chronic LOA can be considered
as an indicator of the presence of the
disease [14,15], . A survey of 363
hospitalized patients in Spain reported that
60% of the patients ate less than the usual
amount of food consumed within the last
week and the most frequent reason being
decreased appetite [16].

Malnutrition and infection interact with
each other synergistically. Recurrent
infections lead to a loss of body nitrogen
and worsen nutritional status; the resulting
malnutrition, in its turn, produces a greater
susceptibility to infection. There is a
negative nitrogen balance during infection
the extent of which varies with the type and
duration of infection. It has been suggested
that the protein loss occurs from the body
due to the catabolism induced by infection,
and this loss should be made good through
the provision of additional protein intake
particularly during recovery. However
anorexia and loss of appetite may limit this
[17]. Fatigue is a multidimensional
symptom involving physical, emotional,
social and spiritual well-being and affecting
quality of life [7]. It is one of the most
common symptoms in advanced cancer and
is nearly universal in the terminal stages of
illness [ 18]. Fatigue is reported from 36%
to 78% in studies of cancer patients at
various stages of their disease [19]. There is
a paucity of data from India and to our

knowledge, this is the first survey to assess
LOA and fatigue in Indian participants. The
present cross-sectional study shows that
more than 75% of the participants
recouping from various health disorders
had mild to moderate LOA and/or fatigue
problem. The survey observed that about
93.1 % and 91.1% of the participants had
LOA and fatigue respectively. The
prevalence of LOA and fatigue was high in
participants with infections and infestations
(94.40% and 91.1%, respectively), typhoid
being the commonest cause.

Earlier studies carried out in developing
countries had shown similar prevalence of
LOA in patients with typhoid [20-23].
Other studies [24,25], indicated the
prevalence of anorexia during enteric fever
to be 30% to 57%.Anorexia was also
reported in approximately 65% of patients
reported with acute hepatitis A in Seoul and
Gyeonggi provinces of Korea [26]. A cross-
sectional analysis of symptom in adults with
influenza and other acute respiratory illness
in an outpatient setting reported fatigue in
91% of the patients [27].

The wide difference in incidences of LOA
and fatigue observed between various
studies and the present study could be a
reflection of the methodology used to
collect the information.

In the present study, medical history, family
history of medical condition and disease
type showed statistically significant
relationship (p value <0.0001) with LOA.
The risk of getting LOA was 1.50 times
more in participants who had medical
history, 1.64 times more in participants who
had family history of medical condition and
1.31 times more in participants who had
infectious diseases. None of the other
independent variables were found to be
significant risk factors for LOA.

Age and family history showed statistically
significant relationship (p value <0.0001)
with fatigue. The risk of getting fatigue was
1.19 times more in participants with age
>40 years and 1.27 times more in
participants who had family history of any
medical condition.

The current study results showed a
significant positive correlation (p value
<0.0001) between LOA and fatigue
assessment. Trend Chi-square analysis
showed that there was a significant trend
across various categories of LOA and
fatigue (p value<0.0001). In addition
Kendall rank correlation (r) was also used
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to estimate the strength of correlation
between LOA and fatigue assessment. The
estimated Kendall rank correlation (r) was
0.41 (95% CI: 0.40-0.42), and showed a
significant positive correlation (p value
<0.0001) between LOA and fatigue
assessment.

The authors acknowledge the limitations of
this study, and several issues must be
considered while interpreting the results of
the study. This study was a cross sectional
study with no follow ups and was carried
out on a heterogeneous population.

In conclusion the findings of the survey
substantiate the fact that LOA and fatigue
are frequent in various health disorders in
the Indian population. LOA especially
during the recovery phase as evident in the
study population could prolong recovery.
Hence it may be relevant to include
strategies for adequate nutrition, including
management of LOA and fatigue in
addition to disease management to help
expedite recovery.

*SPLASH Study Investigators
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