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ABSTRACT  

There is an increment in medical access by the population in India with health insurance. The relation between the age, days of 

hospitalization, and claims impacts the insurer's performance. Results have varied across the genders. Claims have positive 

relationships with age. At the same time, age is found to have a negative association with hospitalization. Cataract and eye-related 

have formed significant treatments for the aged people and hence had high claim amounts and low hospitalization. Pregnancy and 

childbirth incurred high treatments for the mid-aged women and therefore had average claims amounts with higher hospitalization 

days. Young adults were treated for typhoid, communicable diseases, and digestive system issues with higher hospitalization days. 

Awareness campaigns etc., would help young adults to prevent transferable and digestive system issues. Similarly, the focus of 

physical exercises and a balanced diet for middle-aged insured would help prevent diseases related to the circulatory system. 

These proactive steps of insurer might help in lower the claims burden of the insured. 
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Introduction 

India's major population (more than 60%) is 

dependent upon the out-of-pocket (OOP) 

expenditure for medical treatment [19]. This 

dependency on the OOP concept has resulted in a 

huge burden upon the lower-income group. It has 

been the driving factor for the transition of this 

segment into below the poverty line. There have 

been multiple insurance schemes undertaken by 

the government for the low-income group. 

Besides, community-based health insurance 

schemes have been actively initiated for the health 

insurance coverage for both the people in low-

income groups and below the poverty line. These 

schemes have resulted in supporting the families 

in the time of the needs.  

Failure of the earning member's health has a 

disastrous effect on the dependent family 

members as they are hit by both the catastrophic 

health expenditure and loss of family earnings. 

Indian people expect the endowment payment at 

the end of the policy tenure irrespective of the 

policy type. Health insurance covers only medical 

claims and has no returns, and hence has lower 

subscriptions by all society's strata. 

A couple of public sector insurers were dominant 

players in health insurance till 1999. Insurance 

Regulatory & Development Authority of India 

(IRDAI), as a regulator and insurance 

development body, has allowed the private sector 

insurers to offer health insurance to the public in 

the post-1999 era. This active participation of the 

private and public sector firms in health insurance 

has introduced competition and innovation in 

India's health insurance sector. There are varied 

features of the health insurance incorporated in the 

health insurance policies in the present context. It 

has also provided the insured's flexibility and 

customization in terms of disease coverage and 

payment terms. The entry of private players would 

increase competition among the insurers, which in 

turn helps in the floating of products with varied 

features [21]. 

Out of pocket expenses contribute 62.6% of 

India's total health expenditure [16]. A significant 

segment of the Indian population is still dependent 

on out of pocket money to cover the catastrophic 

health expenditure. This has resulted in shifting 

the low-income group into below the poverty line. 

Subscription of health insurance would ensure 

low-income groups to escape from the debt trap 

[5].  

It has been found that there is an increment in the 

medical access to the BPL and Lower-income 

group as they are enabled with the health 
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insurance schemes provided by the government 

and the community health insurance. There is 

increased health insurance penetration in the other 

income groups due to the increased awareness, 

higher cost of the medical treatments by the 

private sector, individual's preference towards 

access to the latest technological advancements in 

medical treatments. 

Increased access to medical facilities has 

definitely impacted the quality of the life of the 

victims. However, there has been an increment of 

a burden on the insurers. In this context, there is 

an imminent necessity to study the insured's 

dependency on the insurers. It is also essential to 

understand the factors influencing the insured's 

claims, which in turn impact the profitability of 

the insurers. 

Total or partial amount as insurance coverage for 

treatment, types of treatments, etc., varies from 

policy to policy. Hence, the selection of policy 

depends on the requirements of the individual. A 

premium of the health insurance policy is 

dependent on the amount of coverage, morbidity 

of the proposer, and tenure of coverage. Typical 

health insurance in the Indian context is 

subscribed for a tenure of one year. 

Insurers generate the premium as part of the 

revenue. However, it needs to spend the cash for 

the insured customers' reimbursements for 

medical treatment. Hence, the insurer needs to 

predict the cash outflows for smooth business 

operations. This will help in providing better 

customer service and also enhances financial 

budgeting. The budgets help the health insurers 

decide the proportionate of revenue to be allocated 

in the long term and short term investments. 

Major cash outflows of an insurer are for 

commissions, administration expenses, and claims 

incurred. Claims form the lion share of the cash 

outflows. Claims as expenses are dependent on 

the inpatient medical visits by the insured. 

Analysis of the claims would reveal the major 

treatments the insured undergo and also provide 

the performance of the insurers. 

Literature review 

Research in health needs to focus on gender-

specific studies. As the design of the anatomy is 

gender-specific and treatment has effectiveness 

according to the gender. Sex and gender are 

essential variables for medical research, as biased 

studies results are useful to a specific gender 

rather than applicable to all [9].  

Catastrophic health expenditure for uninsured for 

the insured population is 26% and 28% 

respectively. Though insured have higher 

expenditure compared to uninsured. But the 

amount is still large amount for the out of pocket 

expenditure [13]. Low socio economic status 

people are least literate about the insurance 

coverage and illiteracy amplifies the non-

subscription of insurance coverage. Health 

insurance usage is least understood by the most 

vulnerable group [3]. Multiple government 

insurance schemes and community health 

insurance schemes have facilitated more number 

of people to access the health infrastructure [16] 

with help of insurance coverage. 

Men and women age above 40 have a higher 

incidence of hospitalization compared to other age 

groups. Women in the age group of 19 to 40 have 

also been found to have higher hospitalization 

incidents; these women were found to have 

utilized hospital services for childbirth [16]. 

Health expenditure and hospitalization days of 

women is lesser than the male in the context of 

India [11], the difference of health expenditure is 

higher especially in the treatment with OOP. 

The number of days of hospitalization is vital 

information for the insurers. Age has a strong 

impact on the morbidity rate and leads to more 

visits for medical treatment. Medical visits for less 

than a day is generally for the outpatient 

department (OPD). OPD's are rarely covered by 

health insurance in the Indian context. At the same 

time, medical visits for more than a day are called 

inpatient services. Health insurance generally 

covers inpatient services. 

Inpatient treatment for tenure may lead to 

hospitalization acquired infections. In surgeries, 

sepsis is a common infection found in inpatient 

treatment [13]. These infections result in the long 

tenure of hospitalization and increased 

readmission of the patients for further treatment. 

There is a higher probability for aged patients 

with comorbidities to be victims of the 

hospitalization acquired infections. 

Readmission leads to a higher number of days of 

hospitalization. Study finds that the probability of 

readmission is higher in the children transitioning 

to adulthood and all aged people suffering from 

multiple chronic diseases in unplanned admissions 

[4]. Hospital-acquired infections have also impact 
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upon the more extended hospitalization. Sepsis 

and hospitalization have adverse effects upon the 

patients with longer treatment of patients [12]. 

Individuals from lower economic status had 

higher readmissions in hospitals for treatment. 

Victims of ICD 10 i.e. issues related to digestive 

system had highest admissions for the treatment 

[8].  

Type of disease and number of days for treatments 

are generally dependent upon the age of the 

patient. So, in general, we can conclude that the 

number of days of hospitalization is purely 

dependent on the patient's age and type of the 

disease & its treatment.  Insurance coverage 

amount would also influence the number of days 

of hospitalization, as the higher coverage amount 

allows the insured to be treated as an inpatient for 

a longer period. 

Older people tend to lose their functional capacity 

on hospitalization for treatment [18]. This loss of 

functional capacity would lead to higher treatment 

costs and higher claim compensation by the 

insurers. It is found that hospitalization in the 

geriatric ward results in the prescription of more 

medicines. Hence the treatment costs increase 

with age [7]. Expenditure increases with age for 

both genders; males have a higher frequency of 

visits to hospitals than females [17]. 

The number of days of hospitalization before 

death has increased along with age up to 45 years. 

However, it remained constant post 45 years, 

concluding that there is no strong relation with the 

advanced age with hospitalization days [6]. In 

addition, there is no relation is found between the 

age and the hospitalization stay in the age group 

of 0 to 18 years especially for the kids suffering 

from congenital heart disease [2]. 

Treatments of respiratory, chest infections with 

hospitalization are found to positively impact the 

quality of life post-treatment. In contrast, 

hospitalization negatively impacts the quality of 

life for the treatment of cardiac failure [1]. Hence, 

the costs involved in the treatment would be 

higher in cardiac treatments. Influenza has an 

impact upon all the age groups, primarily upon the 

age group of 75 years and above. It has an impact 

on the hospitalization and mortality rates of 

individuals [10]. 

Study finds that the Health care alternatives 

resulted in lower hospitalization rates [15]. The 

study also found that the decrement of 

hospitalization is majorly due to decrement in the 

hospitalization by lower-income groups. 

Leadership influence, engagement of inter-

professional teams, and available resources of 

hospitals have a strong influence on hospital 

avoidance programs for chronic disease victims. 

Lower hospitalization incidents decrease costs for 

the insurers and a lower burden for the hospitals 

[14]. 

This study explores the relation between the 

number of days of hospitalization, age, and the 

claimed amount from the claims data. 

Data & Methodology 

Claims data can be used to undertaken for the 

analysis as they form valuable resources for the 

health services research [20]. It has to be ensured 

that the data is not mispresented. Insurance 

Information Bureau (IIB) collates the data from 

multiple insurers in Indian context. As a 

preliminary exercise, 29,347 records are selected 

from the total data set to undertake the descriptive 

stats. These records were selected on the basis of 

disease codes which had the high frequency of 

claims and higher claim payouts. There were 14 

disease code with prominent in both the number 

and amount of claims. Descriptive stats is 

undertaken on these 29,347 to understand the 

pattern of claims w.r.t age and hospitalization 

days. The data is collected in the period of 2007 to 

2010.  

Analysis & Discussion 

Analysis of the total number of claims and 

claims amount paid 

29,347 number of claims were paid an amount of 

Rs. 40,73,39,781.12. 47.13% of total claims were 

raised by males and paid 47.14% of the total claim 

amount. Whereas females have raised 46.7% of 

the total claims and were paid 45.56% of the total 

claim amount. The rest is claimed by others. Table 

1 and figure 1 provides the details of the claims 

settled. 

 

Table 1: Details of the claims settled. 

 
Male Female Others 

Number of Claims 

paid 47.13% 46.75% 6.12% 

Amount of Claims 

paid 47.14% 45.56% 7.30% 
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Figure 1: percentage of claims paid with 

respect to gender. 

Analysis of Number of claims settled. 

It is found that the lion share claims are processed 

for the treatment of diseases related to the 

genitourinary system, digestive system & 

transmissible diseases. These three types of 

diseases form 49.1% of the total number of 

claims. 

On the classification of the data on a gender basis, 

it is found that the diseases related to the 

genitourinary system, digestive system, and 

transmissible diseases form 52.5% of the total 

number of male claims. Whereas in females, these 

diseases form only 47.8% of total claims by 

female, and pregnancy-related issues contribute 

additional claims of 11.4%. Refer table 2 for the 

number of claims settled. 

In the case of other gender, diseases related to the 

genitourinary system, digestive system, and 

transmissible diseases form only 33.2% of the 

total number of claims by others gender, whereas 

pregnancy-related claims arise around 14.1%. 

 

Table 2: Details of number of claims settled 

Disease Type 
Number of Claims Settled 

Male Female Others Total 

Communicable or transmissible diseases 14.8% 12.1% 12.8% 13.4% 

Typhoid and paratyphoid fevers 4.9% 4.0% 3.6% 4.4% 

Infectious gastroenteritis and colitis, unspecified 4.9% 4.9% 6.2% 5.0% 

Diseases of the eye and adnexa 4.2% 4.0% 2.9% 4.0% 

Age-related cataract 8.3% 7.0% 6.3% 7.6% 

Diseases of the circulatory system 4.7% 2.4% 4.0% 3.6% 

Diseases of the respiratory system 4.3% 2.7% 4.7% 3.6% 

Diseases of the digestive system 11.2% 8.7% 13.6% 10.2% 

Diseases of the genitourinary system 26.5% 27.0% 6.8% 25.5% 

Pregnancy, childbirth, and the puerperium 0.1% 11.4% 14.1% 6.2% 

Single delivery by cesarean section 0.1% 5.3% 6.8% 3.0% 

Symptoms, signs, and abnormal clinical and laboratory findings 4.2% 3.3% 7.7% 4.0% 

Fever of other and unknown origin 6.4% 4.9% 2.2% 5.5% 

Injury, poisoning, and certain other consequences of external causes 5.5% 2.3% 8.2% 4.2% 

 

Analysis of the amount of claims paid 

Diseases related to the digestive system and 

Communicable or transmissible diseases form 

24.3% of the total amount of claims paid. On 

gender classification, it is 27.4%, 21.6% & 21% 

for male, female, and others, respectively. Though 

the genitourinary system's Diseases have the 

highest number of claims (25.5%), the amount 

paid forms only 9.1% of the total amount paid. 

Table 3 and figure 2 provide the details of the 

amounts of claim paid for the different diseases. 

Table 3: Details of the amount of claims paid 

Disease Type 
Amount of Claims Paid 

Male Female Others Total 

Communicable or transmissible diseases 12.0% 9.4% 8.0% 10.5% 

47% 
46% 

7% 

Amount of Claims paid 

Male

Female

Others
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Typhoid and paratyphoid fevers 4.0% 3.1% 2.6% 3.5% 

Infectious gastroenteritis and colitis, unspecified 3.2% 3.1% 2.9% 3.1% 

Diseases of the eye and adnexa 5.9% 5.5% 3.5% 5.5% 

Age-related cataract 13.6% 11.8% 7.1% 12.3% 

Diseases of the circulatory system 17.9% 7.6% 10.7% 12.7% 

Diseases of the respiratory system 5.0% 3.1% 3.3% 4.0% 

Diseases of the digestive system 15.4% 12.2% 13.0% 13.8% 

Diseases of the genitourinary system 9.3% 9.1% 7.8% 9.1% 

Pregnancy, childbirth, and the puerperium 0.2% 16.1% 15.4% 8.5% 

Single delivery by cesarean section 0.2% 10.7% 12.1% 5.9% 

Symptoms, signs, and abnormal clinical and laboratory findings 3.6% 2.9% 4.8% 3.4% 

Fever of other and unknown origin 4.6% 3.7% 1.0% 3.9% 

Injury, poisoning, and certain other consequences of external causes 5.3% 1.6% 7.8% 3.8% 

 

Age-related cataract and Diseases of the 

circulatory system put together form only 11.2% 

of the total number of claims, but the amounts 

form around 25% of the total claim amount paid. 

That is 31.5% of claims amount processed for 

cataract treatment (13.6%) and circulatory system 

diseases (17.9%) for males. For women, 19.4% of 

the total claims amount is paid to treat cataract 

(11.8%) and circulatory system diseases (7.6%). 

In other gender, 17.8% is paid for the circulatory 

system diseases (10.7%) and cataract treatment 

(7.1%). Both the male and other gender have 

higher treatment claims for circulatory system 

diseases. Claims amount paid for pregnancy 

related and cesarean operations forms 26.8% for 

female and 27.5% for others gender.  

 
Figure 2: Details of the amount of claims paid 

  

0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% 16.0% 18.0% 20.0%

Communicable or transmissible diseases

Typhoid and paratyphoid fevers

Infectious gastroenteritis and colitis, unspecified

Diseases of the eye and adnexa

Age-related cataract

Diseases of the circulatory system

Diseases of the respiratory system

Diseases of the digestive system

Diseases of the genitourinary system

Pregnancy, childbirth and the puerperium

Single delivery by caesarean section

Symptoms, signs and abnormal clinical and laboratory findings

Fever of other and unknown origin

Injury, poisoning and certain other consequences of external causes

Amout of Claims Paid 

Others Female Male
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Analysis of Duration of Hospitalization 

It is found that the on average male spends 19 

days in hospitalization for treatments, whereas 

females spend 21 days. In the case of other 

gender, they spend an average of 32 days for the 

treatments. Refer table 4 for the details of the 

hospitalization for treatment of the diseases. 

Claims paid for typhoid treatment is hardly 3.5% 

of total claim amount, but has the highest 

hospitalization days across the genders (in the 

range of 39-44 days). Similarly, the treatment of 

diseases related to the genitourinary system had a 

higher number of claims (25%) needs a low 

number of hospitalization days. One of the highest 

claims amounts is paid for cataract treatment has 

the least number of hospitalization days. 

Pregnancy and cesarean operations have higher 

claims paid and also had higher hospitalization 

days. 

Most of the disease treatment has a requirement of 

hospitalization for 30 to 40 days. However, other 

gender is found to have higher hospitalization in 

comparison to male & female. 

Table 4: Details of hospitalization days for the treatment of diseases 

Disease Type Male Female Others Total 

Communicable or transmissible diseases 26 24 31 26 

Typhoid and paratyphoid fevers 42 44 39 42 

Infectious gastroenteritis and colitis, unspecified 23 23 30 23 

Diseases of the eye and adnexa 7 8 11 8 

Age-related cataract 5 5 6 5 

Diseases of the circulatory system 30 34 38 32 

Diseases of the respiratory system 28 32 32 30 

Diseases of the digestive system 21 25 24 23 

Diseases of the genitourinary system 7 8 32 8 

Pregnancy, childbirth, and the puerperium 36 29 43 31 

Single delivery by cesarean section 21 32 47 34 

Symptoms, signs, and abnormal clinical and laboratory findings 26 27 39 28 

Fever of other and unknown origin 32 33 44 33 

Injury, poisoning, and certain other consequences of external causes 30 32 32 30 

Grand Total 19 21 32 21 

 

Analysis of the age of Insured 

Old adults with an average age of more than 50 

were majorly treated for the cataract, diseases 

related to eye, and circulatory system. Refer table 

5 for the average age of the patients for the 

respective disease treatment. These treatments 

also have higher claims paid. At the same time, 

middle-aged adults were treated for diseases 

related to the genitourinary system,  the digestive 

system, and injuries. These middle-aged adult 

treatments had lower claims paid. Young adults 

were treated for communicable diseases, 

pregnancy, cesarean, which were higher claims, 

and typhoid, which had lower claims but higher 

hospitalization days. 

Table 5: Details of the age of the genders 

Disease Type Male Female Others 

Communicable or transmissible diseases 27 28 28 

Typhoid and paratyphoid fevers 22 23 30 

Infectious gastroenteritis and colitis, unspecified 23 26 30 

Diseases of the eye and adnexa 59 58 52 

Age-related cataract 60 59 57 

Diseases of the circulatory system 52 53 46 

Diseases of the respiratory system 29 29 23 
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Diseases of the digestive system 34 35 35 

Diseases of the genitourinary system 42 38 34 

Pregnancy, childbirth, and the puerperium 35 27 27 

Single delivery by cesarean section 28 28 27 

Symptoms, signs, and abnormal clinical and laboratory findings 29 30 30 

Fever of other and unknown origin 28 31 27 

Injury, poisoning, and certain other consequences of external causes 33 37 32 

 

Analysis of Age, claims paid, and hospitalization 

days 

Correlation Analysis for all genders 

It is found that the age and hospitalization days 

has a significant negative relation of -0.71. (refer 

table 6) Most of the claims were due to the 

Diseases related to the genitourinary system, 

which has one of the least number of 

hospitalization days; however, it is predominant in 

young adults. Diseases like Age-related cataract 

were treated in 5 to 8 days, and hence old age 

people were hospitalized for a lesser number of 

days. The negative value signifies that the costs 

are high for these treatments rather than the 

hospitalization days. Age and claims paid have a 

significant positive relation of 0.46. This relation 

substantiates that treatment costs have increased 

as lower hospitalization days have been found for 

the old age people. Claims paid has a positive 

relation with hospitalization days as the increment 

in hospitalization days does increase the costs of 

the treatment. However, the relation is not 

significant enough. 

Table 6: Correlation matrix of hospitalization 

days, claims and age for all gender 

  

Hospitalization 

days 

Claims 

paid Age 

Hospitalization 

days 1 

  Claims paid 0.16 1 

 Age -0.71 0.46 1 

Correlation analysis for Male 

Age has a negative relation of -0.67 with 

hospitalization days and positive relation of 0.47 

with the claims paid (refer table 7). In male, aged 

people were mostly treated for cataract, eye 

problems, circulatory system diseases, which also 

had significant claims paid, but eye treatments had 

the least hospitalization days. Whereas, 

Communicable or transmissible diseases, diseases 

related to the digestive system, etc., were treated 

for young adults with higher hospitalization days. 

Diseases related to the digestive system and 

circulatory system had higher claims paid and also 

had higher hospitalization day and hence have a 

positive relation of 0.10. 

Table 7: Correlation matrix of hospitalization 

days, claims and age for male gender 

  

Hospitalization 

days 

Claims 

paid Age 

Hospitalization 

days 1 

  Claims paid 0.10 1 

 Age -0.67 0.47 1 

Correlation analysis for Female 

Old age females were treated for age-related 

cataract, eye-related issues, and had fewer 

hospitalization days. Young women had major 

treatments for pregnancy, cesarean operation, etc., 

which need longer hospitalization days. Hence, 

age has a negative relation of -0.62 with the 

hospitalization days (refer table 8).  Higher claims 

were processed for the treatment of cataract, eye-

related diseases, and cesarean operations. This has 

also resulted in a positive relation of 0.48 between 

the age and claims paid. Other than eye 

treatments, the rest of the treatments needed a 

higher number of hospitalization days for the 

female and hence has a positive relationship 

between the claims paid and hospitalization days 

of 0.20. 

Table 8: Correlation matrix of hospitalization 

days, claims and age for female gender 

  

Hospitalizatio

n days 

Claims 

paid Age 

Hospitalizatio

n days 1 

  Claims paid 0.20 1 

 Age -0.62 0.48 1 
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Correlation analysis for others 

Old aged other gender were explicitly treated for 

cataract and eye-related issues and, hence, the 

negative relation of -0.77 between the age and 

hospitalization days (refer table 9). Middle-aged 

adults were treated for the diseases of the 

circulatory system. Hence, there is a positive 

relationship between the claims paid, and the age 

as the cataract and circulatory system diseases 

involve high costs. Whereas the rest of the 

diseases were treated for young adults who had 

higher hospitalization days. Hence there is a little 

positive relation of 0.07 between the claims paid 

and hospitalization days. 

Table 9: Correlation matrix of hospitalization 

days, claims and age for other gender 

  

Hospitalization 

days 

Claims 

paid Age 

Hospitalization 

days 1 

  Claims paid 0.071074 1 

 Age -0.77115 0.390465 1 

Summary 

The highest number of claims are being claimed 

for the treatment related to diseases of the 

genitourinary. This treatment has an average 

hospitalization of 7 to 8 days for both the male 

and female. This is being treated for the middle 

age (around 40) adults. Claims for these diseases' 

treatment are hardly 9% of total claims processed 

and are similar across the genders. 

Pregnancy and delivery has a total number claims 

of 9%, 14.4% of claims amount is processed for 

the same. This is majorly due to the higher 

number of hospitalization days (more than a 

month). These claims can be reduced by better 

nutrition and care at the pre-delivery stage. 

Others gender has a higher number of days of 

hospitalization for pregnancy, delivery issues, and 

genitourinary diseases, resulting in higher claims 

amount to be paid. 

Age-related cataract and eye-related issues are 

treated in a low number of hospitalization. 

However, due to the higher costs included for the 

technology, the higher claims amounts are 

processed for the treatment. Insurers need to 

negotiate and standardize the treatment costs with 

the network hospitals to achieve lower claims. 

Advance aged adults (50+) suffer from diseases of 

the circulatory system, which needs higher 

hospitalization days for treatment and has higher 

claims amount processed. Individuals need to be 

motivated to undertake exercises and nutrition 

from middle age to fit. Insurers can provide an 

additional monetary discount to individuals with a 

habit of physical exercise; this shall motivate them 

to undertake additional care for the circulatory 

system. 

Young adults are suffering from communicable 

and transmissible diseases and digestive system. 

More than 23% of total claims are being 

processed for the treatment of these diseases. 

Treatment of these diseases needs a 

hospitalization of more than a month. Young 

adults need to be motivated to undertake self-

hygiene [14, 15]. Sanitized environments help in 

the prevention of transmissible diseases. Young 

adults also need to undertake special care for food 

habits. 

Other than age-related cataract treatment, the rest 

of the diseases had claim amount for the older 

adults. Hence, a negative relationship is found 

between age and claims paid. At the same time, 

claims paid have a positive relation with 

hospitalization days and age. As the age increases, 

claims paid to the insured is going to be higher. 
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