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ABSTRACT

With increasing interest from commercial players in developing insurance
markets to meet the needs of low-income people, efforts to find sustainable
products have expanded rapidly yet remain elusive. This is particularly true
in the domain of health insurance, where the general challenges of offering
voluntary private health insurance are often exacerbated by poor underlying
health services and a lack of public health programs. In an effort to identify
new opportunities to expand health insurance protection to underserved
markets, we analyze a rich data set from amicro health insurance program in
Pakistan. Observing that pregnancy-related care accounts for 40 percent of
all claims and 36 percent of the total claims amount, we focus much of our
attention on understanding the role of pregnancy in micro health insurance.
We find evidence of extensive adverse selection related to pregnancy claims,
both with regard to original coverage purchase and with regard to renewal.
In many countries, pregnancy health care is provided by or paid for by the
government. We encourage consideration of this possibility, leaving the
remaining health care needs for market-based health insurance.
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INTRODUCTION

Interest in the creation of new insurance products in developing countries has grown
significantly in recent years. Especially notable is the addition of the commercial
insurance sector to the efforts already underway by nonprofits and governments in
financing and operating microinsurance programs. At least 33 of the 50 largest
commercial insurance companies in the world offered microinsurance products in
2012, up from only 7 in 2005, according to the Microinsurance Innovation Facility of
the International Labour Organization and the Munich Re Foundation.1 Moreover,
the number of policyholders covered by these programs increased substantially from
2007 to 2012. Estimates are that, the number increased from 78 million in 2007 to 135
million in 2009, reaching 500million in 2012, a sixfold increase in 5 years. Underneath
the optimistic growth statistics, however, lies the concern of sustainability, withmany
programs experiencing high loss ratios and low renewal rates, both conditions
apparently connected to adverse selection.

To assist in identifying key aspects of successfulmicro health insurance, we study one
particular program in Pakistan, focusing specifically on the influence of pregnancy-
related claims on insurer profitability. The program we study needed to halt
operations after several years because of extreme financial losses, as evidenced by loss
ratios exceeding 200 percent. To understand the underlying causes of the insurer’s
poor performance, we first test for adverse selection generally. Observing results
consistent with adverse selection we then specifically investigate the effect of
pregnancy-related claims, which account for a substantial proportion of both claim
frequency and value. Our results suggest that a bifurcation of coverage, with
pregnancy-related care offered by the government or an NGO, and other reasonable
health care needs insured through the private market, may be a viable solution.

Creation of sustainable microinsurance products is known to be particularly
challenging for numerous reasons, including a poorly informed populace, lack of
available services that would be covered by the insurance, inconsistent legal systems,
and a workforce with limited expertise in insurance (Yao, 2012). One of the most
important issues, especially regarding health insurance, may be the influence of
adverse selection, as noted by Biener and Eling (2012) and Brau, Merrill, and Staking
(2011). Microinsurance is designed for people living at the lower end of the economic
pyramid and is driven by a hybrid of social protection andmarket-basedmotivations
(Churchill, 2006). To meet the needs of the lower-income population, these contracts
are characterized by small premiums in absolute value. Yet insurance coverage
requires a variety of fixed costs, such as underwriting, sales, operations, and so on,
regardless of the policy size. A small premium policy, therefore, has fewer resources
available to pay for losses once the fixed costs are paid, which leads insurers to seek
innovative methods to lower expenses. Many of those innovations yield less precise
underwriting standards and claims adjusting practices, which in turn can yield other
issues including adverse selection.

1News release, “Microinsurance Coverage Expanding at Breathtaking Pace According to ILO
and the Munich Re Foundation” (April 10, 2012).
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Adding to the challenge in the microinsurance market is that many clients have
minimal educational opportunities and often limited (if any) experience with
insurance. Microinsurance products, therefore, are designed (sometimes by
regulatory requirements) to be simple contracts, frequently without the common
characteristics, such as deductibles, coinsurance, and exclusions found inmore robust
economies thatwould address adverse selection issues. A simple contract not only fits
the financial literacy challenges often encountered by low-income individuals, but
also addresses possible reputational damage that can arise through false expectations
about the contract. Exclusions, deductibles, and coinsurance commonly yield results
that differ from policyholders’ expectations, often leading these policyholders to
interpret the results as being unethical or a scam, damaging the insurer’s reputation
and future demand for their product. Insurers also design simple products in order to
minimize administrative costs, such as underwriting and claims adjusting. Lower
levels of underwriting and claims adjusting, however, can result in higher levels of
adverse selection.

It is no surprise, therefore, to find microinsurance markets abnormally vulnerable to
adverse selection problems. Figure 1 shows a visual depiction of adverse selection
(and moral hazard) in the microinsurance market. Insurers seek to curtail adverse
selection problems through selling only group policies and imposing various

FIGURE 1
General Causes of Adverse Selection and Moral Hazard in Microinsurance Markets
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participation requirements, such as minimum group enrollment ratios, household
enrollment requirement, and fixed enrollment periods. In practice, however, these
approaches generally have been less than fully effective (Wang et al., 2006). It may be
that with advances in technology (using cell phones, for example, to pay premiums,
receive claim payments, provide exposure data, etc.) and greater knowledge about
the microinsurance market, insurers can identify mechanisms to respond to the
challenges of offering simple products. Research, such as that presented here, is
intended to assist in understanding the underlying causes of adverse selection for
purposes of finding solutions to create sustainable microinsurance products.

Although adverse selection (and moral hazard to a lesser extent, although we do not
test separately for moral hazard here) has been identified as an issue in the
microinsurance market, our understanding of specific sources and ways to address it
remains limited. Especially because of the key role insurance plays in economic
development, as suggested byOutreville (2013) and others, efforts to extend the reach
of microinsurance appear worthy. Using a rich data set from a health insurance
program in Pakistan, we attempt to contribute to the general understanding of
sustainable micro health insurance markets. First, we test for the existence of adverse
selection in a specific health plan in Pakistan, and then investigate both the
underlying causes of this adverse selection and potential responses to it.

ADVERSE SELECTION: THEORY AND EMPIRICS

The theory of asymmetric information was first established in the 1970s through the
seminal work of Akerlof (1970), Pauly (1974), and Rothschild and Stiglitz (1976), and
further developed by later generations of scholars (Miyazaki, 1977; Wilson, 1977;
Finkelstein andMcGarry, 2006). These theories established the rationale for testing for
adverse selection in a given market by using the “positive correlation test” between
risk type and amount of insurance coverage purchased (Cohen and Siegelman, 2010).
Themost commonmeasures of insurance coverage are decisions to opt in to insurance
programs (including the option to purchase supplemental insurance), as well as
variations in levels of deductibles and copayments. Proxies for risk type range from
subjective measurement, such as self-evaluated health condition, to objective ones,
such as age and medical history (Browne, 1992, 2006; Gao, Powers, and Wang, 2009).

In developed markets, scholars have tested for adverse selection for decades, with
mixed empirical results (see Cohen and Siegelman, 2010, for a review). The “positive
correlation test” is supported in many studies (Puelz and Snow, 1994; Cohen, 2005).2

Yet some scholars (Hemenway, 1990; Bolhaar, Lindeboom, and van derKlaauw, 2008;
Fang, Keane, and Silverman, 2008; Gao, Powers, and Wang, 2009; Einav and
Finkelstein, 2011) find evidence of “advantageous selection,” which is supported by a
negative correlation between risk type and insurance coverage, indicating low-risk

2Cohen (2005) expands the “positive correlation test” by incorporating policyholders’ learning
effect. For example, newdrivers need a fewyears to learn about their true risk types, and adjust
their auto insurance coverage accordingly. As a result, a positive correlation between risk and
auto insurance coverage tends to be observed only for policyholders with enough years of
driving experience to know their true risk type.
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individuals purchase more rather than less insurance coverage. Researchers explain
advantageous selection by extending the theory in showing that private information
hasmultiple dimensions besides risk type. For example, Chiappori and Salanie (2000)
point out that risk preference is another important dimension of private information,
while Gao, Powers, and Wang (2009) use heterogeneity in income, education, health
preferences, financial planning horizons, and cognitive ability as alternatives
dimensions of private information.

Although the basic predictions of insurance theory should hold true for micro-
insurance, the nature of the product poses a number of challenges not as often found
in the developed market. Furthermore, as Brau, Merrill, and Staking (2011) point out,
the impact of adverse selection for amicroinsurance carrier is likelymore pronounced
than in the traditional market becausemicroinsurers have fewer options to address it.

Because microinsurance markets remain relatively immature and data are often
inaccessible and imperfect, empirical studies testing for adverse selection in this
market remain limited. Researchers who have studied this market, as we discuss
below, have found mixed evidence with regard to the existence of adverse selection
using the “positive correlation test.” We summarize the literature regarding adverse
selection in micro health markets in Table 1, reporting the dependent variable, risk-
type proxies, and main findings.

As shown in Table 1, studies on adverse selection in micro health insurance yield
mixed results. Several studies (including Wang et al., 2006; Dror et al., 2007; Zhang
andWang, 2008; Clement, 2009; Ito andKono, 2010; Lammers andWarmerdam, 2010)
support an argument for the existence of adverse selection in micro health insurance
programs. Some studies rely on objective measures of risk type, such as historical
medical expenditure, medical history, age, and/or gender categories. Others (Zhang
andWang, 2008; Lammers andWarmerdam, 2010) employ subjective measurements
of self-evaluated or self-predicted health risk.

A series of studies on adverse selection using data from a rural voluntary mutual
health care insurance project in China over the years 2002–2006 offer evidence on
adverse selection. Despite a high enrollment rate and a requirement that an entire
household enroll as a unit, Wang et al. (2006) find that the pre-enrolled medical
expenditures for enrolled individuals were 9.6 percent higher than the average
expenditure for all residents. A follow-up study of the same program by Zhang and
Wang (2008) also observes that people with histories of chronic conditions and those
in fair or poor health overall were more likely to enroll in the program, thus
demonstrating the existence of adverse selection.

Lammers and Warmerdam (2010) examine adverse selection in voluntary micro
health insurance. Their work uses data from Nigeria and showes, after controls for
risk preference and demographics, including wealth, that recent illness and self-
prediction of health risk increased the probability of enrollment.

Dror, Radermacher, and Koren (2007) conduct an experimental study with over 3,000
Indian households where micro health insurance programs were available. They
focus their experiments on the determinants affecting how much people said they
were willing to pay for micro health insurance, and find evidence to support the
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existence of adverse selection, showing that households with high-cost health events
reported higher levels of willingness to pay for insurance. A number of other factors
were also examined, including prior experience with insurance, income, education,
family composition, gender, and health history. Notable for our study is that insureds
with prior insurance experience reported slightly higher amounts that they were
willing to pay than those who had never previously bought insurance.

Other scholars (Jutting, 2004; Dror et al., 2005), however, find evidence that adverse
selectionmay not be a concern in certainmicro health insurance programs. In studying
community-based health insurance in rural Senegal, Jutting (2004) finds that the illness
ratio, defined as the number of cases of illness per household in the past 6 months
dividedby thenumberofhouseholdmembers,wasnot a significant contributing factor
in explaining the enrollment rate. Similarly, Dror et al. (2005) compare themorbidity of
an insured group to a noninsured control group, as assessed by the number of illnesses
reported in the past 3 months, and find the two did not differ.

Contradictory evidence also exists regarding adverse selection in maternity-related
claims. Clement (2009) finds that women in their child-bearing yearsweremore likely
to enroll, and most of them enrolled after they would have known that they were
pregnant, supporting the existence of adverse selection in the Ghana national health

TABLE 1
Summary of Proxies and Findings of Existing Studies on Adverse Selection in Micro
Health Insurance

Dependent Variable
Choice of Risk Indicator
as Independent Variable

Evidence of
Adverse
Selection

Objective measures
Enrollment Higher medical expenditure prior to enrollment

(Wang et al., 2006)
Yes

Willingness to
pay

High-cost health event (Dror, Radermacher,
and Koren, 2007)

Yes

Enrollment Chronic conditions (Zhang and Wang, 2008) Yes
Enrollment Women in child-bearing age (Clement, 2009) Yes
Enrollment Adult older than 50 (Clement, 2009) Yes
Enrollment Household with a higher ratio of sick members

(Ito and Kono, 2010)
Yes

Enrollment Recent illness (Lammers and Warmerdam, 2010) Yes
Enrollment Illness ratio (Jutting, 2004) No
Enrollment Morbidity rate defined as number of illnesses in

the past 3 months (Dror et al., 2005)
No

Enrollment Maternity services need defined as number of
pregnancies in the past 5 years (Dror et al., 2005)

No

Subjective measures
Enrollment Self-evaluated in fair or poor health

(Zhang and Wang, 2008)
Yes

Enrollment Self-prediction of health risk
(Lammers and Warmerdam, 2010)

Yes
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insurance program. In contrast, Dror et al. (2005) use field survey data for micro
health insurance units in the Philippines. Using the number of pregnancies in the past
5 years as a proxy of the need for maternity services, they find that pregnancy rates
were slightly higher among the uninsured group (11.1 percent vs. 9.3 percent) and
conclude that increased utilization of maternity service by the insured is not due to
adverse selection. Using number of pregnancies in the past 5 years as the measure of
increased future utilization, however, may not be an accurate proxy. In fact, the two
could be negatively correlated because the family may have reached the desired
number of children, at least for the coming period(s). The argument against adverse
selection, therefore, may be questionable.

In general, although the literature on microinsurance is extensive and covers many
locations, the available data remain limited, given the relatively young programs and
the challenges of collecting data in emerging economies. As Eling, Pradhan, and
Schmit (2014) mention in their literature review, a pattern across the literature is that
location-specific qualities seem relevant. Until we can obtain better data over
numerous locations and systems, our ability to make general statements is limited.

Our study has a relatively rich data set of enrollments and claims over several policy
periods, which we believe offers a key benefit of our analyses. We add to the existing
adverse selection literature in four aspects. First, becausemicroinsuranceoftendoesnot
allow for a traditional “positive correlation” test,3 we instead examine the relationship
between “risk type” and policyholder’s renewal decision. Second, we design a “risk-
type” proxy for each household’s overall health care need in future periods using the
nature of prior claimed illnesses and injuries.Compared to Jutting (2004) andDror et al.
(2005), we use a greater level of detail, including whether or not the claim is acute or
chronic, andwhether ornot it ispregnancy related.Third,weanalyzematernity-related
cases specifically, given the overall significance in number and size of claims in this
category. In contrast to Clement (2009) and Dror et al. (2005), we find systematic
evidence of adverse selection in both enrollment and renewal decisions of women in
their child-bearing age. Lastly, we focus on the underlying specific causes of adverse
selection across claim categories and possible options to address it.

We employ two tests to confirm the existence of adverse selection in this particular
market. First, we analyze renewal trends across risk types to investigate adverse
selection in a specific micro health insurance program. We contend that the existence
of adverse selection is supported by a positive correlation between a household’s risk
type and its renewal decision. In order to test this hypothesis, we first create a risk-
type proxy for enrolled households, and observe its correlation with households’
renewal decisions.

Second, we investigate adverse selection by studying both enrollment and renewal
decisions among policyholders who claimed reimbursement for costs associatedwith
pregnancies ending in normal deliveries. We do this for two reasons. First, a normal

3Similar to othermicroinsurance schemes, the one studied here provides equivalent coverage to
all policyholders. Insureds have the choice only to participate or not; they cannot select
different levels of coverage.
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delivery is the most prominent type of claim in this program, accounting for 22
percent of all claims. Second, pregnancy is not a purely random occurrence and is
knownmonths in advance of the actual birth. In a program like the onewe study,with
no individual underwriting or waiting period for benefits, it is likely that pregnant
women will choose to enroll in the program solely to cover maternity costs. The
average cost of a normal delivery is 2,500 Pakistan rupees (PKR), and the premium
per person is 350 PKR. Given these numbers, in theory, if a pregnantwoman lived in a
household with fewer than eight people and chose to deliver her baby at a health care
facility, enrollment likely was a “good deal.”

DATA AND PROGRAM DESCRIPTION

Our empirical application uses a data set acquired from Microinsurance Initiative of
the Aga Khan Agency of Microfinance (AKAM). AKAM started its pilot program for
an annual micro health insurance policy in the Northern Area (NA) of Pakistan in
November 2007. It halted operations (temporarily) in November 2011.

AKAM chose the NA as the first area in which to provide health insurance because of
its cooperation with the long-existing health service provider, Aga Khan Health
Services of Pakistan (AKHSP). AKHSP has three hospitals and 25 primary care
facilities in the NA. Over 90 percent of the claims from the AKAM micro health
insurance program are handled within AKHSP systems. The Combined Military
Hospital (CMH) and a government hospital are also located in the NA and offer
health care services. These two facilities account for less than 10 percent of AKAM’s
claims, with most of these claims associated with emergency services. The AKAM
program is amilestone, in that it is the first effort tomake health insurance available in
the area. Between 2007 and 2010, more than 100,000 members, or about 7.5 precent of
the local population, enrolled in the program.

Our data set contains information from three enrollment periods: November 2008,
July 2009, and November 2009.4 The data from these three periods total 13,300
household-year observations. After excluding 47 observations with missing age
information for head of the household, as well as 231 observations with missing
diagnosis information on inpatient service, the adjusted full sample size equals 13,022
household-year observations. From these 13,300 (13,022) household-year observa-
tions, 5,402 (5,167) experienced at least one claim during the observation period. All
regression analyses use some version of the adjusted sample, while the full sample is
used for the loss ratio estimation shown later in Table 12.

A detailed composition of observations for the three enrollment periods by renewal
status is shown in Table 2. We report the total claim frequency in both the full sample
and the adjusted full sample.

4The first enrollment period in November 2007 was a pilot program. Because detailed
information on the household level was not collected, we omitted the first period from our
analyses. For the enrollment period that began in July 2010, claim data were available only
through November 2010; therefore, we only use the renewal decision at the beginning of that
period in the analyses.
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The data set is composed of household-level information, including some basic
demographics on the age and gender of the head of the household, members’ age and
gender, and household size. The data set also has some policy-level information, such
as renewal status and enrollment date. Moreover, it contains detailed information on
claims made during the policy periods. This information includes diagnosis, pre-
existing condition, the name of the hospital visited, date of admission, length of stay,
and total claim amount. The Village Organization or Women’s Organization (VO/
WO) and Local SupportingOrganization (LSO) towhich a household belongs are also
recorded. VOs/WOs are long-existing grassroots community organizations thatwere
first developed in the community to organize member households to undertake
village development initiatives. LSOs are relatively new NGOs that work with their
member VOs/WOs to assist in planning and managing development activities,
including distributing theAKAMmicro health insurance product. LSOs, for instance,
represent the policyholders by signing a group contract with the insurance company,
and then help distribute the insurance product to village families.

Summary statistics of the overall sample are shown in Table 3. Panel A provides
policyholder characteristics for the adjusted full sample of 13,022 households
enrolled in November 2008, July 2009, and November 2009. Panel B provides
summary statistics for insurance-related variables for 5,167 households who filed any
claim over the sample period.

The AKAMhealth insurance program offers a simple contract design. The individual
annual premium of 350 PKR (approx. $5.6) is paid up front.5 The core coverage of the
policy is annual hospitalization coverage upto 25,000 PKR per person (approx. $400),6

approximately equivalent to half the average annual income per person in the NA,
which was around 50,000 PKR in 2009.7 The policy has no deductible and no
coinsurance.

TABLE 2
Composition of Household Observations by Enrollment Period and Renewal Status

Household-Year
Observation Nov-08 Jul-09 Nov-09 Total

New 4,471 2,140 2,808 9,419
1st renewal 746 N/A 2,385 3,131
2nd renewal N/A N/A 472 472
Full sample (adjusted) 5,217 2,140 5,665 13,022
Full sample 5,272 2,197 5,831 13,300

5The premium increased to 400 PKR in July 2010, and hospitalization coverage increased to
30,000 PKR for renewed customer. In November 2010, the premium for new households
enrolled in Danyore and ZADO was further increased to 450 PKR.

625,000 PKR convert to $400 in November 2007, $312 in November 2008, and $293 in Febuary
2011.

7http://www.unicef.org.
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Several characteristics of the AKAM health insurance program may induce adverse
selection. First, there is no risk-based pricing, as everyone is charged the same
premium for the simple contract. Second, the program is voluntary with no
individual underwriting required. Furthermore, the policy contains no exclusion for
pre-existing medical conditions, nor does it contain a waiting period for any benefit,
even maternity services. Insureds include elderly in their 90s, infants, pregnant
women, and those with pre-existing medical conditions.

To address adverse selection, the program imposes four requirements. First, the health
insuranceproduct is soldas agrouppolicy tohouseholds throughVOs/WOs.Asnoted
above,VOs/WOs are grassroots community organizations thatwere first developed to
improve the capability of households to undertake village development initiatives.
Instead of dealing with VOs/WOs directly, AKAM partnered with LSOs, who rely on
an existing network of VOs/WOs for product distribution. By the end of 2005, the NA
hadover 4,000VOs/WOs that representedover 78percent of the total households (Aga
Khan Rural Support Program’s Institutional Development Survey, 2006).

Second, the VOs/WOs must meet a 50 percent minimum enrollment ratio test,
meaning that to be eligible to buy the product, at least half of the households in either
organization must agree to participate.8 Therefore, the program should have a
relatively reasonable mix of risk types on the VOs/WOs level. Third, an entire
household must enroll so that both sick and healthy members of a household are
included. The household premium equals the number of household members times
the fixed amount of 350 PKR. Lastly, enrollment is available only during fixed
enrollment windows in November (and July),9 which means that households must
plan ahead instead of enrolling right before care is needed.

EMPIRICAL ANALYSES AND RESULTS

As just described, we observe program characteristics that would encourage adverse
selection as well as program characteristics designed to limit adverse selection.
Below, we describe our efforts to test for adverse selection generally and then to
analyze the influence of pregnancy-related claims specifically.

Evidence of Adverse Selection: Method Development and Results
We first test for adverse selection in the AKAM program by examining the
relationship between a household’s risk type, as measured by the household’s claim
history in the current period, and its policy renewal decision for the next period. Our
expectation is that higher risk households will bemore likely to renew their insurance
policies than lower risk households.

The regression model takes the following form in which f is a binary logit regression
with the dependent variable being a household’s renewal decision for the next period.

8We note that this agreement is prior to policy issuance. Over the years, the average actual
enrollment rate for all VOs/WOs is 45 percent.

9Households could enroll in November 2007, 2008, and 2009; the July enrollment window was
available in 2009 and 2010.
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Weassume that the probability of renewing, pi,tþ1, depends on household i’s risk type,
Wi,t, its renewal status in the current period, Ri,t, its claim frequency, Xi,t, household
characteristics Hi,t, community characteristics Ci,t, and an error term u, which is a
random variable.10

Therefore, the main regression model is described as follows:

pi;tþ1 ¼ f Wi;t;Ri;t;Xi;t;Hi;t;Ci;t; u
� �

Specifically, Ri,t is a renewal dummy to indicate whether the household is newly
enrolled or a renewal at the beginning of the period. Recall that a household might be
newly enrolled, renewing the first time, or renewing a second time.Xi,t denotes claim
frequency, which is the total number of claims filed during the current period.
Household characteristics, Hi,t, represent the makeup of the household, including
family size, age and gender of the head of household, and the percentages of children,
teenagers, elderly, and females in the family. We do not possess information
regarding household’s income, wealth, occupation, or education. Our sources tell us
that the NA is a remote and the least developed area in Pakistan, so that the vast
majority of residents living in theNAare farmerswith quite similar life experiences in
terms of income, wealth, and education. Community characteristics, Ci,t, are the LSO
dummies that identify the LSO to which the household belongs. These dummy
variables are included to account for the geographical and other differences that may
cause variations in the cost of seeking health care, such as distance from a health care
facility. The key variable of interest, Wi,t, consists of three dummy variables that
indicate whether the household is categorized by pregnancy related, acute, or chronic
conditions. The omitted category for comparison is the household that files no claims.
Details of the household risk-type dummies are illustrated in the following section.

Household Risk-Type Categorization. The data set contains a total of 8,754 claim
records categorized in 206 different types of diagnoses. Because households can
experience more than one claim, and claims could occur for multiple household
members, in order to test for adverse selection, we created a risk indicator to serve as a
proxy for the entire households’ expected overall health care needs in the next year.

We followed four steps to categorize households into different risk types according to
individual members’ claim histories. First, we divided all 206 diagnoses into two
categories: acute and chronic diseases.11 We define an acute disease as a short-term,
unexpected, curable condition that generally would not affect estimates of next year’s
medical expenses. Examples include appendicitis and fractures. Chronic disease, in
contrast, is defined as a long-term, recurrent condition that results in expectations for

10In theory, the latent risk type variable should absorb information provided by claim
frequency; however, here W is the empirical risk type derived from historical claim data. It
showswhether, under given claim frequency, different risk types (chronic vs. acute diseases)
would have extra predictive power for renewals.

11In the United States, we could use a designation of “diagnosis-related groups” (DRG) to
categorize between chronic and acute disease. Our treatment types, however, do not follow
the DRG system; therefore, we consulted with a health care provider with experience in
developing countries to create our categorization scheme.
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medical expenses in the following year. Some examples of chronic diseases include
asthma, hypertension, and heart failure. The data set contains 123 types of acute
disease and 83 types of chronic disease. A list of diagnoses categories, as well as
details on frequency for each type of diagnosis, is available upon request.

Second, all acute diagnoses are further divided into two categories: pregnancy-
related claims and non-pregnancy-related acute conditions. Wemake this distinction
because pregnancy-related claims are different from other conditions in that they
tend to be strongly influenced by personal choice and planning; therefore, these
claims are separated from non-pregnancy-related acute diagnoses in our analyses.
For simplicity, we use “acute diagnosis” to refer to non-pregnancy-related acute
diagnosis in the text going forward.

In our third step, we turned this information into a ranking of overall risk type. At the
lowest end, designated 0, are those individuals with no claims filed for the current
year. Next lowest, those designated as risk type 1, are individuals who filed claims for
pregnancy-related reasons only. Risk types 2 and 3 are those with acute and chronic
diseases, respectively. As the risk typemoves upward, we expect the inpatient health
care expenditure in the next year will increase; that is, the product of probability of
filing a claim and the size of claim shall increase. That is, we are using the risk type to
proxy the insured’s expected overall inpatient health care usage in the following year.
The summary of risk types is shown in Table 4.

Because each household is a decision-making unit for enrollment as well as renewal,
we combine these individual claim risk types to create a household risk type for each
enrollment period. Specifically, we categorize the household according to the highest
category of any household member’s individual claim type.12 This approach is
warranted because the AKAM micro health insurance program requires the entire
household to enroll as a unit; therefore, the decision of enrollment or renewal should
be made based on consideration of all household members. A household with
coverage in more than one enrollment period can potentially have different risk-type

TABLE 4
Summary of Claim Risk Types

Diagnosis Category Risk Type Examples

No claim 0 No health care claim of any form
Pregnancy-related diagnosis 1 Any pregnancy-related care
Acute disease 2 Appendicitis, fracture
Chronic disease 3 Hypertension, heart failure

12Note that this categorization scheme could result in a household with several acute health
care needs in period 0 being placed into a lower risk category than a household with just a
single (and potentially less expensive) chronic health care need. We consider this outcome to
be appropriate because the size of health care need in the current period is not ourmeasure of
future expected needs; rather, our measure is intended to capture expectations about the
future. Acute needs are expected to terminate while chronic are expected to continue.

THE ROLE OF PREGNANCY IN MICRO HEALTH INSURANCE 13



classifications in different periods, as risk type is established by observed claims in
each period.

We conduct two simple tests to verify the risk classification of the households. First,
the total claim amount in the next enrollment period by household risk type is shown
in Table 5. The average total bill in the next period across different risk categories is
consistent with our categorization scheme. There are, in total, 3,688 valid household-
year observations for which we can observe next period’s claim. Of these, 1,934
households did not file any claim in entire enrollment year. The average total bill in
the next period for Category 0 is 1,964 PKR. Among the remaining 1,754 household-
year observations, 542 filed only pregnancy-related claims in the initial year of
coverage. For these households, Category 1, their average claim amount in the next
period is 2,383 PKR. Category 2 is composed of 672 household-year observationswho
filed acute claims (and may also file pregnancy claims) in an initial period, and their
average total bill in the next period is 2,813 PKR. The remaining 540 household-year
observations are from insuredswho filed chronic claims (andmay also file acute and/
or pregnancy claims) in the initial period, and their average total bill in the next period
is indeed the highest among the four at 4,547 PKR. These results are consistent with
our risk classification on the household level.

Second, we ran both Tobit and OLS regressions of household’s average claim amount
(plus controls) in each risk-type category on the household’s total claim amount in the
next period to test our categorization scheme.13 Due to the fact thatwe need to observe
households’ actual claim amount in the following period, we restrict the observations
to households who will renew, leaving 2,865 households enrolled in November 2008.

TABLE 5
Summary Statistics of Total Bill in the Next Period by Household Risk Types

Category Risk Type Observation

Average
Total Bill in
the Next
Period

Standard
Deviation Minimum Maximum

0 No claim 1,934 1,964 5,311 0 41,659
1 Pregnancy-related

diagnosis
542 2,383 5,646 0 37,887

2 Acute disease 672 2,813 5,844 0 42,297
3 Chronic disease 540 4,547 8,177 0 50,269

Notes: This table represents summary statistics of the total bill for the 3,688 household-year
observations over the entire sample period for which we can observe an initial year and a
following year of experience (i.e., these households renewed). Our interest is in testingwhether
or not next period’s claim amount is consistent with our risk type categorization scheme.

13Because claim data for the July 2010 enrollment period are incomplete, wemust exclude data
from the July 2009 enrollment period, leaving only 2,865 observations from the November
2008 enrollment period.
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The results, shown in Table 6, are consistent with our expectations. As a household’s
current period average claim amount in pregnancy-related health care services
increases, the household’s total claim amount in the next period decreases. In
contrast, and as anticipated, a household’s current period average claim amount in
chronic disease is positively related to next periods’ total claim amount under both
model specifications.

We find the results are largely consistent among the two models, whether we use
OLS or Tobit. The variations come in the move of the pregnancy claim from a
weakly significant negative result in the OLS test to nonsignificance in the Tobit
regression analyses. Most importantly, however, the chronic claims amount is even
more significantly positively related to the household’s total claim in the next
period, which is the most important outcome of our analyses. The average claim
amount in acute conditions is statistically unrelated (under OLS) or slightly
negatively related (under Tobit) to next period’s total claim amount. Other
variables show generally the same relationships across the models. These result
support our risk-type classification.

Regression Results for Detection of Adverse Selection. Feeling confident with our
measure of risk type, we turn to our test for adverse selection. For this test, we
ran a logit regression on household renewal decisions for households enrolled in
the November 2008 and July 2009 periods, the two periods for which we can
observe renewal decisions for the next period in our data set. Results are shown in
Table 7.

Our control variables are generally consistent with expectations. Family size and ratio
of elderly in the household are positively associatedwith renewal, while higher ratios
of teenagers and women reduce the likelihood of renewal.

Results associatedwith risk type are consistentwith the existence of adverse selection,
indicating that a household with chronic health care needs is more likely to renew
than are any others, and that at each stage of risk type, we observe increasing levels of
renewal. That is, pregnancy appears to have the same rate of renewal as households
with no claim, while households at the next stage (acute needs) are more likely to
renew, and lastly, households with chronic needs are the most likely to renew.14

These results indicate that as household risk increases, the probability of renewal also
increases.

We note that our test is not the classic example of adverse selection that results from
information asymmetry. Instead, by forgoing any underwriting and pricing
differences (to maintain simplicity and reduced costs), the insurer has decided to
ignore past claim (or any other) information in selection and pricing. This is similar to

14Changing the holdout group, we find consistent strong evidence that households with acute
or chronic claims are more likely to renew than are households with no claims or with only
pregnancy claims. Further, at the 10 percent statistically significant level, we fail to find
evidence that households with chronic claims renew more often than do those with acute
claims (p-value¼ 0.112). Refer to theAppendix for detailed comparisons ofmarginal effects of
risk categories on probability of renewal.
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TABLE 6
Regression Results to Confirm Risk-Type Categorization

Independent Variables

Dependent Variable (OLS)
Log of HH’s Total Claim

Amount in the Next Period Plus 1

Dependent Variable
(Tobit)

HH’s Total Claim
Amount

in the Next Period

Average pregnancy claim
amount

�0.0688� �0.345

(0.0399) (0.274)
Average acute claim amount 0.0104 �0.466�

(0.0396) (0.253)
Average chronic claim amount 0.114�� 1.077���

(0.0467) (0.329)
Claim frequency 0.488��� 1,528���

(0.144) (289.2)
Log (household size) 0.870��� 3,956���

(0.236) (944.5)
Head age �0.117��� �327.1���

(0.0307) (111.1)
Head age square 0.000971��� 2.752��

(0.000302) (1.113)
Head male �0.0301 �831.9

(0.214) (856.3)
Age composition of the household (fraction of adult as holdout group)

Fraction child 0.972� 1,256
(0.544) (2,011)

Fraction teenager �1.451��� �5,896���

(0.448) (1,833)
Fraction elderly 0.00906 283.6

(0.449) (1,910)
Fraction female 0.707� 1,510

(0.413) (1,673)
Previously renewed �0.0262 �128.4

(0.237) (918.6)
LSO-fixed effect X X
Observations 2,865 2,865

Notes: For the OLS regression, the dependent variable is the log form of household’s total claim
amount in the next period plus one. We ran an OLS regression using records of all households
who enrolled in November 2008 and renewed in November 2009. For the Tobit model, the
dependent variable is household’s total claim amount in the next period, and we ran a Tobit
model left censored at zero also using all households who enrolled in November 2008 and
renewed in November 2009. Robust standard errors are shown in parentheses.
�Significant at 10%. ��Significant at 5%. ���Significant at 1%.
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Finkelstein and Poterba (2014) who show that insurers sometimes choose not to use
certain information in pricing. In their example, insurers ignore residential location in
the UK annuity market, which leads to market inefficiencies.

In our setting, we observe that the insurer could incorporate exclusions for pre-
existing conditions, awaiting period for needs, such as pregnancy or other limitations
to deal with the adverse selection. Other experience with microinsurance products,
however, find that such efforts undermine the enterprise significantly. First, for those
whose claims are denied, their experience with insurance is quite negative. Second,
with an underlying purpose of supporting an underserved population, these sorts of
limitations seem contrary to the goals of microinsurance.

Yet to generate a sustainable business model, some changes are needed. Throughout
our analyses, we observed the major influence of pregnancy-related claims in total
claim amount as well as claim counts. This leads us to believe that pregnancy may be
driving the extreme negative financial results of AKAM, with loss ratios exceeding
200 percent; therefore, we proceed with further analyses and consideration of

TABLE 7
Logit Regression Results to Test for Adverse Selection

Independent
Variables

Dependent Variable¼ 1 if
HH Renews in the Next Period

Risk type dummies (using household without claim as holdout group)
Pregnancy dummy �0.000974 (0.0215)
Acute dummy 0.0875��� (0.0238)
Chronic dummy 0.134��� (0.0289)

Claim frequency 0.0399��� (0.0101)
Log(household size) 0.0843��� (0.0193)
Head age 0.00337 (0.00257)
Head age square �4.35e–05� (2.62e–05)
Head male 0.0157 (0.0176)
Fraction child 0.0653 (0.0429)
Fraction teenager �0.0923�� (0.0370)
Fraction elderly 0.141��� (0.0404)
Fraction female �0.0935��� (0.0346)
Previously renewed 0.181��� (0.0205)
Jul-09 �0.154��� (0.0148)
LSO fixed effect X
AIC 9,498
Observations 7,357

Notes: The dependent variable is a dummyvariable indicatingwhether a household renewed in
the next period, and we run a logit model (marginal effects reported) using records of all
households in the November 2008 and July 2009 periods. Robust standard errors are shown in
parentheses.
�Significant at 10%. ��Significant at 5%. ���Significant at 1%.
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pregnancy claims in an effort to identify potential means of building a sustainable
insurance mechanism.

Effect of Pregnancy-Related Claims: Method Development and Results
Pregnancy claims account for 40 percent of all claims and 36 percent of the total claim
amount in our data set. Given individual influence over pregnancy as well as prior
knowledge of the need for care, we anticipate that pregnancy is a significant factor in
the negative financial results for the AKAM program. The prior tests for adverse
selection support this contention.

In an effort to seek better understanding of the influence of pregnancy on insurer
sustainability, we conduct several pregnancy-specific tests. First, to the extent that
adverse selection (and moral hazard)15 are present with regard to pregnancy, we
anticipate a disproportionate number of pregnancy-related claims will be made in
the early months of insurance coverage. Altogether, 8,754 claims were recorded
in the November 2008, July 2009, and November 2009 enrollment periods.
Among them, 3,468 claims are pregnancy-related claims. Specially noted is the
most frequent pregnancy-related diagnosis of normal birth delivery, which
accounted for 1,966 claims or 22 percent of total claim frequency. Given the high
incidence as well as the nature of selection embedded in childbirth claims, we
investigate the relationship between normal birth delivery claims and insurance
enrollment decisions for newly enrolled households. Our expectation is that the
claim date for childbirth will be frontloaded in the policy period, given that
women typically know months in advance that they are expecting to deliver a
baby.

To test our expectation, we identified all claims associated with normal delivery in
the newly enrolled households and charted the duration from the date of policy
commencement to the birth date of a baby. A pregnancy usually lasts for 40 weeks
(roughly 9 months). Our supposition is that if a new policy has been in effect for
fewer than 7 months (approx. 30 weeks) at the time of a normal delivery, we could
assume the policyholder was aware of her pregnancy at the time of choosing
coverage. This is defined as a “known pregnancy at enrollment.” If the duration
was between 10 and 12 months, then most likely the policyholder was not pregnant
at the time of enrollment, although she could be planning to have a child. We define
these claims as “pregnancy after enrollment.”16 If the duration is between 8 and 9

15The existence of coverage for maternity-related care could induce families to have children
and to utilize professional-attended deliveries. Here, we do not make a distinction between
adverse selection and moral hazard (both ex ante and ex post moral hazard). In the following
analyses we focus on “known pregnancy at enrollment,” which is the normal birth delivery
claimmadeduring the first 7 policymonths, and thiswould relate to adverse selection. Yetwe
do not intend to imply that moral hazard is not present. The distinction seems irrelevant for
our purposes.

16We recognize that within “pregnancy after enrollment,” where adverse selection is absent,
moral hazard could instead drive up the demand of pregnancy-related benefits.
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months, it was not definitive whether or not the policyholder was aware of her
pregnancy at the time of enrollment.

We then compared the frequency of “known pregnancy at enrollment” and
“pregnancy after enrollment” to see if most of the claims were frontloaded within
the first 7 months of a policy year. If this were true, then it shows adverse selection in
childbirth claims for the newly enrolled households. BecauseAKAMdoes not require
awaiting period for any benefit, includingmaternity benefits, adverse selection could
be present.We further compared the crude birth rate within this programwith that in
Pakistan in general to secure another piece of comparative data.

Table 8 shows the summary of normal birth delivery claim count by renewal
status. The proportion of new households filing birth delivery claims is 16.28
percent, which is much higher than the proportion in the first (9.96 percent) and
second (9.32 percent) time-renewed households. Furthermore, the crude birth rate
defined as number of birth per 1,000 enrolled members are 42.6, 23.8, and 21.3,
respectively, for newly enrolled, first-time, and second-time renewed households.
This preliminary observation indicates the existence of selection issues in new
business.

To test our hypothesis, all deliveries were divided into three categories, as noted
earlier, of known pregnancy at enrollment, pregnancy after enrollment, and
undetermined pregnancies. The solid line as shown in Figure 2 clearly shows a
descending trend in claims for normal deliveries filed by newly enrolled households
as the policy year progressed. Claim frequency was much higher in the first 7 months
of the policy year compared to the final months. On average, the rate of claims for
“known pregnancy at enrollment,” which we define as normal births of newly
enrolled insured within the first 7 months of the policy year, is 11 percent per month.
In contrast, the rate of claims for “pregnancy after enrollment,” which are those filed
withinmonths 10–12, is 3.8 percent permonth. That is a threefold difference in the rate
of claims between the first 7 and final 3 months of the policy period, which we take as
strong evidence of adverse selection.

TABLE 8
Summary of Normal Birth Delivery Claims by Renewal Status

Newly
Enrolled

1st Time
Renewed

2nd Time
Renewed Total

Number of household without normal
delivery claim

7,886 2,819 428 11,133

Number of household with normal
delivery claim

1,533 312 44 1,889

Total 9,419 3,131 472 13,022
Percentage with normal birth delivery

claim
16.28% 9.96% 9.32% 14.51%

Crude birth rate 42.6‰ 23.8‰ 21.3‰ 37.0‰
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In comparison, the dotted line depicts the claim distribution within a policy year for
acute disease claims.17 Unlike the results for deliveries, claims for acute disease level
off after the third month of the coverage period. This trend suggests that acute needs
exist at a higher rate at the start of the coverage period and then holds relatively
steady beginning in the fourthmonth while pregnancy continue to decline somewhat
rapidly. The contrasting trends in Figure 2 show preliminary evidence for the
existence of adverse selection in both acute and maternity-related claims, with the
effect appearing to be more pronounced in pregnancy than acute-care needs.

This assertion could be countered, however, by an argument that the descending
trend of pregnancy-related claims is a natural result of the exhaustion of insurance
coverage as time goes by instead of being the result of adverse selection. To show that
the descending trend we observe in Figure 2 is not caused by the restriction of
available insurance coverage, we calculate the potential delivery claim counts that
could be affected. First, we calculated the number of newly enrolled women of child-
bearing age18 who had exhausted her insurance coverage in each month of the policy
year. Then we assumed that all the women of child-bearing age who had exhausted
their insurance limits had borne a baby during their first policy year with birth dates
evenly distributed across the remainder of the policy year. Despite this overestimated
potential delivery count, only three potential claim counts are observed. Nonetheless,
the claim trend for normal delivery claims still declines as it moves toward the end of

FIGURE 2
Distribution of Normal Delivery Claim and Acute Disease Claim in a Policy Year

17Pregnancy related claims are not included in the acute disease claims.
18Defined as age 15 to 60 in this analysis.
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the policy year. We conclude, therefore, that even when insurance coverage
insufficiency is considered, known pregnancies at enrollment exceeded pregnancies
started after enrollment, which suggests that people selected into the program for its
maternity coverage.

Another possible cause of the observed pattern is one of seasonality. To demonstrate
that there is no seasonality in birth months that would contribute to the trend shown
in Figure 2, we divided claim data into the November and July enrollment cohorts for
the claim distribution analysis in Figure 3. The x-axis shows the calendar month of
birth delivery, and the y-axis records the percentage of delivery cases in that month of
all the delivery cases filed within that enrollment period by newly enrolled insureds.
Each of the July andNovember cohorts shows a descending trend in its own timeline,
and the two cohorts display no consistency in the birth month trend. Therefore,
seasonality does not appear to be influencing the results.

In conjunction with Figure 2, which shows a visual depiction of contrasting trends
between normal delivery claims and acute claims,we also providemore formal statisti-
cal tests to quantify the patterns we are seeing in the figure. The results are shown in
Table 9.

In columns 1 and 4,we showhow the log of claims varies bymonths in the policy term
for normal delivery claims and acute disease claims, respectively. We see that each
month leads to a 14 percent reduction in normal delivery claims but only a 3 percent
reduction in acute claims. In columns 2 and 5, we include dummies for months 8–9
and 10–12 and confirm that for pregnancy claims, we see a reduction of 109 percent in
the claim rates in months 10–12 relative to months 1–7, while there are only modest
differences for acute claims. Finally, in columns 3 and 6, we ran separate linear spline
regressions with knots at each month from months 2 through 11 and found that the
spline with a knot at 6months has the highestR2. We report that regression in Table 9.
We see that the spline estimates a nonsignificant 3 percent reduction in average claims
per month in the first 6 months and an additional 18 percent reduction in claims per

FIGURE 3
Calendar Month Distribution of Normal Delivery Claim by Enrollment Period
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month starting after 6 months. This further confirms that “known pregnancy at
enrollment” is dominant in the AKAM program, and the trend of normal delivery
claims are different from that of acute disease claims.

As a further test, we compared the crude birth rate in Pakistan, defined as the annual
number of births per 1,000 persons in the population for Pakistan as a whole, with
data in the AKAM program for each of the three enrollment periods, as shown in
Table 10. The crude birth rate is higher among AKAM policyholders than in the
general Pakistan population for each cohort. We note in particular, that the crude
birth rate in the July 2009 enrollment periodwas double the rate in the rest of Pakistan
in 2009 (56.27 compared to 27.62). Given that the July enrollment is composed
exclusively of newly enrolled households, while November 2008 andNovember 2009
incorporate renewals as well, this result indicates especially severe adverse selection
(and/or moral hazard) in maternity-related claims for newly enrolled households.

One final piece of evidence of the influence of adverse selection associated with
pregnancy arises from an investigation of the relationship between renewal and types
of claim filed on an individual level. That is, we observe the distribution across
renewal by individual for pregnancy, acute, and chronic benefits, respectively.
Table 11 shows the results.

We report claim amount in three benefit categories by individual renewal status in
Panel A, and Panel B reports claim count.

TABLE 9
Comparisons of Claim Incidence Timing by Month Between Normal Delivery and
Acute Disease

Dependent Variable: ln(Claim Count)

Normal Delivery Claims Acute Disease Claims

Variable (1) (2) (3) (4) (5) (6)

Months �0.14���

(0.02)
�0.03
(0.03)

�0.03��

(0.01)
�0.04
(0.02)

Month indicators (1–7 omitted)
Months 8–9 �0.65���

(0.17)
�0.19
(0.11)

Months 10–12 �1.09���

(0.14)
�0.13
(0.09)

Months spline (knot at 6)
(M3 6)�(M� 6) �0.18���

(0.04)
0.02
(0.04)

Constant 5.66���

(0.13)
5.16���

(0.08)
5.31���

(0.11)
5.34���

(0.07)
5.23���

(0.05)
5.37���

(0.11)
N 12 12 12 12 12 12
Adjusted R2 0.84 0.84 0.94 0.38 0.15 0.32

Note: OLS coefficients with standard errors in parentheses.
��Significant at 5%. ���Significant at 1%.
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A clear trend is observed in the data shown in Table 11 of shifting from pregnancy-
related claims to chronic-related disease claims as individuals renew over time. For
newly enrolled individuals, 42 percent of total claim amountwas spent for pregnancy
benefits, and this proportion dropped gradually to 36 and 33 percent for first-time and
second-time renewed individuals. In contrast, the percentage of total claim amount
spent in chronic-related disease increases from 23 percent in newly enrolled

TABLE 10
Summary of Crude Birth Rate in Pakistan and AKAM Program

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Pakistan 30.40 29.59 31.22 30.42 29.74 27.52 28.35 27.62 25.30 24.81
AKAM Nov 08 34.44
AKAM Jul 09 56.27
AKAM Nov 09 33.95

Source: http://www.indexmundi.com/g/g.aspx?c=pk&v=25.

TABLE 11
Individual Claim Distribution Across Renewal Status by Benefit Type

Newly Enrolled
Individuals

1st Time
Renewed

2nd Time
Renewed

Panel A: Claim Amount

Pregnancy benefits
Amount in PKR 11,839,072 4,654,490 435,021
% of total claim amount 41.73% 36.39% 33.05%

Acute benefits
Amount in PKR 10,096,994 4,770,020 403,004
% of total claim amount 35.59% 37.29% 30.62%

Chronic Benefits
Amount in PKR 6,431,463 3,366,519 478,069
% of total claim amount 22.67% 26.32% 36.32%

Total claim amount 28,367,529 12,791,029 1,316,094

Panel B: Claim Count

Pregnancy benefits
Count 2,737 1,106 83
% of all insureds 7.17% 5.18% 3.80%

Acute benefits
Count 2,122 1,051 87
% of all insureds 5.56% 4.93% 3.99%

Chronic Benefits
Count 1,254 613 78
% of all insureds 3.29% 2.87% 3.57%

Total number of enrolled
individuals

38,162 21,331 2,182
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individuals to 26 and 36 percent in first-time and second-time renewed individuals.
The same trend could be observed in terms of claim frequency; that is, 7 percent of
newly enrolled insured file pregnancy-related benefits claim, and this proportion
decreases to 5 and 4 percent, respectively, for first-time and second-time renewed
individuals. The percentage of individuals filing for acute disease claims also
decreases moderately as individuals renew over time, but the percentage of insureds
filing chronic disease claim fluctuates and increases from 3.3 percent in newly
enrolled individuals to 3.6 percent in second-time renewed ones. We use household
level combined risk type in Table 7 to test for the existence of adverse selection, and
these statistics in Table 11 further provide evidence that is consistent with adverse
selection on individual claim level.

Overall, given that households with acute- and chronic-related disease claims renew
at about the same rate, and at a rate that is higher than of households with pregnancy-
related claims, we perceive that a sustainable business model will need to separate
pregnancy benefits from nonpregnancy benefits. Below, we propose excluding
pregnancy-related benefits from the health insurance product offered by the private
market, with the government (or NGOs) providing support for maternity-related
needs. The results offer hope of a sustainable health insurance market.

Effect of Excluding Pregnancy-Related Claims
High-quality maternity care is a key component of economic and societal health. The
World Health Organization (WHO) documents a large inequality in maternity care
related to income inequality. It recommends a variety of initiatives to improve access
and affordability of such care. One potential method of expanding use of high-quality
maternity care is to generate a successful insurance mechanism. We have shown that
one barrier to a successful private insurance market that covers pregnancy-related
health care needs along with other health care is the high incidence of adverse
selection. In fact, the existence of adverse selection associatedwith pregnancy appears
to outstrip that associated with other health-care needs.

To understand more deeply the influence of pregnancy claims on the overall success
of theAKAMprogram,we conducted analyses inwhichwe assumed that pregnancy-
related claims were excluded from coverage. Specifically, we conducted two
analyses. First, we assumed that households purchased the coverage but did not have
pregnancy costs paid by the insurer. Second, we assumed that households having a
pregnancy-related claim simply would not have purchased the coverage.

Table 12 illustrates the effects of these two scenarios on the insurer’s underlying loss
ratio.We beginwith ScenarioA, the actual situation that occurred. In this scenario, the
full sample of 13,300 households enrolled, had maternity benefits covered with no
restriction, and experienced a total loss ratio of 229 percent.

Under Scenario B, we consider the situation where pregnancy claims are excluded
while all households observed in the data continue to purchase coverage. That is, for
Scenario B, the exclusion of pregnancy coverage has no effect on people’s enrollment
decisions. In this case, we continue with 13,300 households enrolled, yet the claim
count declines by 3,444 and the loss ratio falls to 147 percent.
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It may be more reasonable to assume, however, that all the households with
pregnancy-related claims decide not to enroll in the first place when pregnancy-
related claims are excluded from coverage. Under this assumption, in Scenario C, the
number of households enrolled in the sample falls to 10,493. With the lower
enrollment, the insurer receives less overall premium, yet also excludes all losses
(including non-pregnancy-related losses) from those 2,907 previously enrolled
households. In this case, the loss ratio falls to 145 percent. The loss ratio, therefore, is
almost identical whether we exclude those households’ pregnancy claims (Scenario
B) or simply remove their premium and losses from consideration (Scenario C).

These results are revealing. While a loss ratio of 147 percent remains unprofitable,
the differential may indicate a mechanism to reach sustainability. Furthermore,
reviewing results from other studies, such as Dror, Radermacher, and Koren (2007),
we believe the premium in Pakistan could be raised without significant loss of
demand to a level that is sustainable. In fact, the AKAM program did increase the
premium from 350 to 450 PKR for newly enrolled individuals in 2010. If we assume
the price increase does not affect enrollment decisions, the loss ratio would drop to
around 1.14 with pregnancy-related care excluded, as shown in Table 12.

Yet importantly, health care associated with pregnancy is a key component to
support the population and cannot simply be excluded. What we are imagining is
that the government provide health care for pregnancy-related needs, which is
likely to encourage the development of a robust market-based health insurance
program beyond pregnancy. Such an approach is similar to what happens in much
of the rest of the world where sale of individual health insurance coverage that
includes maternity care is uncommon. Pregnancy-related health care is offered
either through employment-based health insurance to all employees or through

TABLE 12
Loss Ratio Analysis Excluding Pregnancy Coverage

Scenario A Scenario B Scenario C

Exclude Pregnancy Benefits

Include
Pregnancy
Benefits

No Effect on
Enrollment

Affect
Enrollment

Enrolled number of households 13,300 13,300 10,493
Number of claims 8,754 5,310 3,917
Total claim amount 41,524,917 26,587,859 20,874,137
Claim severity 4,744 5,007 5,329
Loss ratio (using current premium of

350 PKR/person)
2.29 1.47 1.45

Loss ratio (using increased premium of
450 PKR/person)

1.78 1.14 1.12

Notes: We use the full sample of 13,300 household-year observations with 8,754 claims to reflect
the actual loss ratio for AKAM program.
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government programs, such as Medicaid in the United States.19 Given that most of
the population in the NA of Pakistan is self-employed, the government program
may work the best.

Before coming to this conclusion, we considered a variety of other options, most
importantly to incorporate a waiting period. A significant waiting period (at least 180
days at first purchase) does reduce the insurer’s loss ratio; however, such a long
waiting period is likely to generate ill will among the community and further
circumvent the interest in extending health insurance to a broader range of the
populace. We do not consider this option to be a successful alternative for expanding
the use of insurance among low-income people.

SUMMARY AND CONCLUSION

Throughout the globe, significant interest exists in expanding the reach of market-
based microinsurance products to people in low-income categories. While life
insurance is the most common form of microinsurance being sold today, the greatest
demand and one of the greatest social needs is for health insurance.

Using a rich data set of the first-ever market-based health insurance program offered
in theNA of Pakistan, we test for the existence of adverse selection generally and then
focus specifically on pregnancy-related claims due to their significant effect on overall
insurer experience. During the period of evaluation, the loss ratio reached 229
percent, a clearly unsustainable business model. Our hypothesis has been that the
poor financial experience is due to adverse selection, and perhapsmost especially due
to coverage for pregnancy-related care. We note that the health insurance policy
studied involves no underwriting or exclusions for pre-existing conditions. That is, all
policyholders pay the same price per covered individual, and policies may be
purchased following discovery of health care needs, such as pregnancy.

Not surprisingly, we find evidence of extensive adverse selection. The fundamental
contribution of this article, however, is not the discovery of adverse selection, but
rather the demonstration of pregnancy-related claims’ specific influence on insurer
experience, and the introduction of several innovative measurement techniques.
Specifically, we observe that households with chronic-related health care needs are
more likely to renew their policy than are those with no claims or pregnancy-related
claims. Our hypothesis is that those with chronic needs anticipate that they will
continue to seek health care, while those with pregnancy-related needs do not
anticipate such continued expenses. In fact, we observe that those with chronic needs
experience higher claims in the next period than do other renewing insureds.

Perhaps more importantly, however, we observe a noticeable “front loading” of
pregnancy-related claims. That is, the vast majority of normal delivery claims occur

19Medicaid plays a key role in child andmaternal health, financing 40 percent of all births in the
United States. Medicaid coverage for pregnant women includes prenatal care through
pregnancy, labor, and delivery, and for 60 days postpartum as well as other pregnancy-
related care (http://www.medicaid.gov/Medicaid-CHIP-Program-Information/By-
Population/Pregnant-Women/Pregnant-Women.html).
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within the first 7 months of coverage. Comparing these outcomes with overall
Pakistan birth rates, we do not find any particular reason for this outcome other than
that households wait to enroll until they are aware that they are pregnant. These
households are then less likely to renew coverage for the next period relative to
people with chronic-related needs. Furthermore, these households account for a
significant portion of overall claims values.

To test the effect of pregnancy-related claims on the insurer’s overall financial
performance, we analyzed results under various assumptions of enrollments and
renewals when pregnancy is excluded from coverage. The actual loss ratio was 229
percent over the time period studied, andAKAMraised the premiumover this period
as well, so we are assuming the results with the highest premium level over the
period. The effect is to improve the overall financial performance from a loss ratio of
229 percent to one closer to 100 percent, depending on various assumptions.20 While
this loss ratio still may be high, we believe it is demonstrating the potential for a
successful market-based micro health insurance market. While we have studied only
one market, we believe these same results likely hold throughout much of the
developing world, given the similar underlying public needs.

Yet this cannot be the end of the discussion because pregnancy-related health care
needs are incredibly important to the development of these communities.
Throughout the globe, such coverage often is provided through government
programs and/or employer-based mandates. Given that the populace in the covered
area are mostly self-employed farmers, an employer-based program is unavailable;
therefore, we encourage the government to lend support to the community through
provision of pregnancy-related care. This care could be offered as a subsidy to
insurers or it could be provided directly to the households, each option carrying
various positives and negatives not studied here. We encourage researchers, public
policymakers, and insurers to consider these options and to study the question
further.

20The detailed results are shown in Table 12.
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