WHO/IVB/16.04

WHO Manual for estimating
the economic burden
of seasonal influenza

DEPARTMENT OF IMMUNIZATION,
VACCINES AND BIOLOGICALS
Family, Womens’s and Children’s Health (FWC)

The Department of Immunization, Vaccines and Biologicals
thanks the donors whose unspecified financial support
has made the production of this document possible.

This document was produced by the
Initiative for Vaccine Research (IVR)
of the Department of Immunization, Vaccines and Biologicals

Ordering code: WHO/IVB/16.04
Published: September 2016
This publication is available on the Internet at:
http://www.who.int/immunization/research/development/influenza_maternal_immunization/en/index2.html

Copies of this document as well as additional materials on
immunization, vaccines and biologicals may be requested from:
World Health Organization
Department of Immunization, Vaccines and Biologicals
CH-1211 Geneva 27, Switzerland
Fax: + 41 22 791 4227 • Email: vaccines@who.int

© World Health Organization 2016
All rights reserved.
Publications of the World Health Organization are available on the WHO website (http://www.who.int) or can
be purchased from WHO Press, World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland
(tel.: +41 22 791 3264; fax: +41 22 791 4857; email: bookorders@who.int).
Requests for permission to reproduce or translate WHO publications – whether for sale or for non-commercial
distribution – should be addressed to WHO Press through the WHO website (http://www.who.int/about/licensing/
copyright_form/).
The designations employed and the presentation of the material in this publication do not imply the expression of
any opinion whatsoever on the part of the World Health Organization concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and
dashed lines on maps represent approximate border lines for which there may not yet be full agreement.
The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or
recommended by the World Health Organization in preference to others of a similar nature that are not mentioned.
Errors and omissions excepted, the names of proprietary products are distinguished by initial capital letters.
All reasonable precautions have been taken by the World Health Organization to verify the information contained
in this publication. However, the published material is being distributed without warranty of any kind, either
expressed or implied. The responsibility for the interpretation and use of the material lies with the reader. In no
event shall the World Health Organization be liable for damages arising from its use.
The named authors [or editors as appropriate] alone are responsible for the views expressed in this publication.

Acknowledgements

This guidance document was developed by Professor Nathorn Chaiyakunapruk of the School of
Pharmacy, Monash University Malaysia, and Associate Professor Anthony T. Newall of the School
of Public Health and Community Medicine, University of New South Wales, Australia. Mr Surachai Kotirum helped to draft and finalize the document. Ms Kanokorn Pulsiri, Ms Phatthanun
Wongkijkornchai, Mr Pitchayah Wisedjinda and Mr Songsit Russameeruttayadham assisted in
retrieving relevant documents and evidence to support this manual.
The document has been reviewed by a group of experts, including Cheryl Cohen, Ana Gabriela Felix Garcia, Brad Gessner, Fernando de la Hoz, Cara Bess Janusz, Mark Katz, Anand Krishnan,
Vernon Lee, Jean Bernard Le Gargasson, Harish Nair, Yot Teerawattananon and Nattha Tritasavit.
The WHO secretariat supporting the work included Philipp Lambach and Raymond Hutubessy.

3

Contents
1. Introduction........................................................................................................ 6
1.1. Background............................................................................................................. 6
1.2. Objectives of the manual.......................................................................................... 6
1.3. Structure of the manual........................................................................................... 7

2. Disease burden estimation of seasonal influenza................................................. 8
2.1. Classifying influenza by severity................................................................................ 8
2.2. Estimating disease burden using SARI sentinel surveillance data ............................... 8
2.3. Estimating disease burden using influenza-like illness sentinel surveillance data......... 9
2.4. Estimating the national disease burden .................................................................... 9

3. Estimating the economic burden of seasonal influenza....................................... 10
3.1. Principles of economic burden estimation................................................................ 10
3.2. Economic burden of seasonal influenza................................................................... 11
3.3. Approaches to estimating the economic burden of seasonal influenza...................... 11
3.4. Overall process for estimating the economic burden of seasonal influenza ................ 13
Step 1: Identification of incurred resources������������������������������������������������������������������������� 14
Step 2: Planning the sampling frame and data collection ����������������������������������������������������� 15
Step 3: Measuring hospitalization resource utilization���������������������������������������������������������� 19
Step 4: Measuring ambulatory (outpatient) care resource utilization ������������������������������������� 21
Step 5: Unit cost estimates for inpatient and outpatient resource utilization�������������������������� 22
Step 6: Estimating out-of-pocket and indirect costs (including self-aids/community care)�������� 25
Step 7: Dealing with the costs of informal care among those receiving
non-medically attended care������������������������������������������������������������������������������������ 27

4. Analysis and presentation................................................................................. 28
4.1. Analysis of patient-specific costs............................................................................ 28
4.2. The estimated economic burden of seasonal influenza............................................. 28

References............................................................................................................ 32
Appendix A. Quality control and data management and analysis........................................... 34
Appendix B. Sample data collection forms........................................................................... 35
Appendix C. List of relevant publications............................................................................. 62

4

List of tables
Table 1. WHO case definitions for influenza sentinel surveillance............................................................ 8
Table 2. Specifications for estimation of the economic burden.............................................................. 12
Table 3. Process of estimating the economic burden of influenza illness............................................... 13
Table 4. Facility and subject selection for data collection for cost estimation......................................... 15
Table 5. Examples of questions to guide the selection of a data-collection approach................................ 18
Table 6. Matrices for evaluation of specific data-collection approaches................................................. 19
Table 7. Comparisons of approaches for measuring resource utilization................................................ 20
Table 8. Data collection forms to be used for different approaches....................................................... 22
Table 9. Alternative sources for medical unit cost estimates................................................................. 23
Table 10. Alternative sources for diagnostic unit cost estimates........................................................... 24
Table 11. Approaches for estimating cost per hospital bed-day............................................................. 25
Table 12. Mean costs per case (standard deviations)........................................................................... 29
Table 13. Economic burden of confirmed seasonal influenza infection................................................... 30
Table 14. Checklist on how to report economic burden results.............................................................. 30

List of figures
Figure 1. Components of economic burden.......................................................................................... 10
Figure 2. Diagram of the scope of economic burden estimation for seasonal influenza........................... 12
Figure 3. Onion figure showing the links between disease burden and economic burden........................ 14

5

1. INTRODUCTION

1.1. Background
In 2010, the World Health Organization (WHO) commissioned the development of a manual for
estimating the disease burden associated with seasonal influenza in a population (1). A recent
systematic review on the economic burden of influenza in low- and middle-income countries
(LMICs) suggests that information is scarce and/or incomplete and that there is a lack of standardized approaches for cost evaluations in LMICs (2). Given the current lack of economic burden
estimates of seasonal influenza from these countries (3), WHO commissioned the development of
this Manual for estimating the economic burden of seasonal influenza to support the standardization of estimates of the economic burden of seasonal influenza across countries.
National governments require data on the economic burden of influenza disease in their countries to make informed and evidence-based decisions to allocate limited resources optimally and
to prioritize interventions in the health sector. This manual is intended to support the collection
of data on disease and economic burden in LMICs. It aims to enable country officials to perform
studies assessing the economic burden of seasonal influenza disease to support policy-makers to
decide on the introduction of a influenza vaccine, particularly if the limited resources available
need to be allocated to ensure the optimal prioritization of several health interventions, and to
support decision-making on complementary vaccination strategies and/or expanding vaccination
target groups.

1.2. Objectives of the manual
This manual outlines key conceptual frameworks and best-practice approaches to estimating
the economic burden of seasonal influenza disease. It also provides practical guidance on how to
estimate the economic burden associated with seasonal influenza.
This manual has been developed primarily for estimating the economic burden in LMICs. The
manual provides step-by-step approaches on how to estimate the economic burden associated
with seasonal influenza, including direct medical costs, direct non-medical costs and indirect
costs. It is a companion to other key WHO documents specific to this disease, namely: A manual
for estimating disease burden associated with seasonal influenza (1) and Guidance on the economic
evaluation of influenza vaccination. The WHO guide to identifying the economic consequences
of disease and injury (4) further helps to form the methodological approach used to provide
the specific advice on estimation of the economic burden of seasonal influenza. The manual is
complemented by existing WHO guidance on introducing new vaccines into vaccination schedules (5). The WHO publication Principles and considerations for adding a vaccine to a national
immunization programme includes a list of these publications (6).
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1.3. Structure of the manual
The manual has four sections:

•

Section 1 summarizes the disease burden estimation as specified in A manual for estimating disease burden associated with seasonal influenza (1).

•

Section 2 describes the overall approach of economic burden estimation.

•

Section 3 provides seven steps in the overall process of economic burden estimation,
including data collection.

•

Section 4 includes guidance on analysis and presentation of the economic burden.
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2. DISEASE BURDEN ESTIMATION
OF SEASONAL INFLUENZA

2.1. Classifying influenza by severity
To monitor influenza activity, WHO suggests sentinel surveillance of:

•
•

influenza-like illness (ILI) to capture the mild spectrum of disease, and
severe acute respiratory infection (SARI) to capture the severe cases of disease (Table 1).

Surveillance of both these diagnoses provide an approximate understanding of influenza incidence with the use of data from several influenza sentinel sites (7). In practice, however, both
approaches have some practical limitations. ILI sentinel surveillance sites in most cases may not
have a known population denominator. The percentage of confirmed case among those tested ILI
cases is used to calculate the total number of actual ILI cases. Cases of SARI require laboratoryconfirmed influenza-testing by polymerase chain reaction (PCR). A detailed description of ILI
and SARI cases can be found in A manual for estimating disease burden associated with seasonal
influenza (1).
Table 1. WHO case definitions for influenza sentinel surveillance (7)
Case

Definition criteria
 An acute respiratory infection with measured fever ≥ 38°C

Influenza-like illness (ILI)

 AND cough
 With onset within the last 10 days
 An acute respiratory infection with history of fever
or measured fever ≥ 38 °C

Severe acute respiratory infection (SARI)

 AND cough
 With onset within the last 10 days
 AND requires hospitalization

2.2. Estimating disease burden using SARI sentinel surveillance data
WHO’s A manual for estimating disease burden associated with seasonal influenza suggests capturing disease incidence associated with SARI in terms of both morbidity and mortality.

•

Measuring morbidity of laboratory-confirmed influenza-associated SARI cases requires
data on the incidence rate, which is the number of new influenza-associated SARI cases
from the population at risk of experiencing the event in the catchment area over a defined
period of time. Data that are required for disease incidence estimation can be obtained
from SARI sentinel sites with known or estimable catchment populations or from
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appropriate hospitals – i.e. hospitals that are not designated as sentinel surveillance sites
but that can conduct a laboratory influenza virus test and which:
–– are large hospitals with good electronic data coding systems;
–– routinely test for influenza virus among eligible patients;
–– record data consistently and completely.

•

Mortality from SARI is estimated using an in-hospital case fatality ratio (CFR). To provide a CFR with reasonable precision, a large number of individuals must be followed
since the CFR for influenza, including influenza-associated SARI, is relatively low. The
disease burden manual suggests limiting in-hospital CFR data to only those SARI cases
confirmed for influenza. If data are available from multiple sentinel sites, the incidence
of SARI should be pooled so long as the case definition is the same, the sentinel sites are
well distributed and the catchment area is representative of the country.

2.3. Estimating disease burden using influenza-like illness
sentinel surveillance data
Disease incidence of influenza-associated ILI is captured only in terms of morbidity, which is
defined as “an episode of illness or disease associated with influenza”. If the appropriate data are
available, the incidence rate can be estimated from ILI sentinel sites that record information from
patients who seek ambulatory care. Since the number of clinically-diagnosed ILI cases is likely
to be large, not all ILI cases may be confirmed with valid laboratory tests. The percentage of
clinically-confirmed and laboratory-tested ILI cases is therefore extrapolated to estimate the total
number of influenza-associated ILI cases. The incidence rate is calculated by dividing the total
number of influenza-associated ILI cases by the estimated catchment population of the sentinel site. A detailed description of estimation of disease incidence using ILI sentinel surveillance
data can be found in A manual for estimating disease burden associated with seasonal influenza (1).

2.4. Estimating the national disease burden
To describe the magnitude of disease in the target area (at province, state, region or country level),
the estimated number of cases of a defined catchment area can be used. On the basis of incidence rates (for either influenza-associated ILI or SARI) in the catchment area we can deduce the
national incidence rate for a given outcome by multiplying the rates of the catchment area with the
total national population (these multipliers should be used for smaller age groups, and separately
for ILI and SARI). The estimated national incidence rate is crucial information for deriving the
economic burden of influenza disease. Using the average of data from multiple influenza seasons
helps one to account for year-by-year variation in incidence and severity, with a minimum of three
years of surveillance data being recommended by WHO (1).
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3. ESTIMATING THE ECONOMIC BURDEN
OF SEASONAL INFLUENZA

Study of the economic burden of influenza can inform the decisions of policy-makers to introduce
influenza vaccine by providing an estimate of the overall magnitude of the economic costs of
influenza disease in a given country.

3.1. Principles of economic burden estimation
Estimates of economic burden capture the economic impact of a disease or illness of interest on
both the health sector and non-health sectors at both microeconomic and macroeconomic levels.
Economic burden is defined by cost-of-illness studies that estimate direct and indirect costs due
to disease and injury (4).
Although seasonal influenza can have broader economic impacts (e.g. on long-term medical
costs, long-term productivity, or national economic growth), this manual deals with only direct
and indirect costs (Figure 1) for practical reasons (4). Direct costs are the costs associated with
treatment of an illness or disease. These costs generally include direct medical and direct nonmedical costs. Direct medical costs are the costs related to treatment incurred both within and
outside health facilities – i.e. costs of ambulatory (outpatient) care, hospitalization, pharmaceuticals and other consumable costs (e.g. self-treatment). Direct non-medical costs are illness-related
expenditures that do not relate directly to medical treatment (e.g. transportation costs to hospital,
additional food costs and extra expense for accommodation. Indirect costs are defined as the
value of lost production because of reduced working time (for both patients and caregivers) during the episode illness or while receiving health care (i.e. treatment for influenza). These costs are
called productivity losses/costs from illness.
Figure 1. Components of economic burden
COSTS OF ILLNESS

Direct costs

Direct medical costs

Indirect costs

Direct non-medical costs

Economic burden can be estimated through two main approaches. The first is the prevalencebased approach which is defined by WHO (3) as an assessment of economic consequences of
disease from a cross-sectional point of view. Influenza infection is often short-lived and the number of cases with symptoms in a population can vary from day to day. As a consequence, the
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number of cases at any one time is not a reliable indicator of the economic burden of the disease. The prevalence-based approach is therefore usually not suitable for ascertaining the total
economic burden of seasonal influenza. The second approach is the incidence-based approach
which includes only new cases over a specified period. This approach is useful for ascertaining
the impact of a disease longitudinally so that one can understand the whole impact of the disease
over the specified period of time.

3.2. Economic burden of seasonal influenza
A previous systematic literature review of economic burden and economic evaluation of seasonal
influenza found a total of 140 studies worldwide of which 39 studies (28%) were cost-of-illness
studies (8). Two articles did not state their scope (i.e. setting) or perspective as would usually be
done in a proper reporting of cost studies (9). Thirty-two (82%) of the 39 studies were conducted
in high-income countries. Societal perspective – i.e. an analysis that includes all costs and benefits
of a health intervention regardless of who is paying for it – was commonly used (21 studies, 54%).
Among the 24 studies reporting a time horizon, 15 studies specified it as a 1-year time horizon.
Nine studies quantified direct medical, direct non-medical and indirect costs, while eight studies
included only direct medical and direct non-medical costs. Fourteen studies quantified indirect
costs. Seventeen studies estimated economic burden on the basis of laboratory-confirmed seasonal
influenza cases, while 21 studies estimated it using clinically-diagnosed cases only. A recent systematic review of economic evaluation of influenza vaccines in LMICs stated that most economic
data used non-laboratory confirmed SARI or ILI. Indirect costs were not used in these analyses (10).
Finally, no study took into account the costs of informal care among non-medically attended care
(i.e. costs incurred by people who do not seek care at formal health facilities).

3.3. Approaches to estimating the economic burden of seasonal influenza
Approaches to economic burden analysis can vary from study to study. To help standardize the
approaches for the economic burden of influenza, Table 2 provides suggested key specifications
for estimation approaches. Accordingly, the economic burden of influenza should be calculated
using estimates of (severe and non-severe) seasonal influenza cases among the general population derived on the basis of A manual for estimating disease burden associated with seasonal
influenza (1). However, the disease burden can also be used to estimate the burden among specific risk groups such as pregnant women or people with chronic disease. A societal perspective
is undertaken for this estimation (4, 11). Therefore, cost estimates should include direct medical,
direct non-medical and indirect costs for both households and the health system. The WHO disease burden manual suggests capturing influenza-associated SARI and ILI cases with laboratory
confirmation. Accordingly, the incidence of these cases is used to estimate the total number of ill
cases among the target population. The previous guideline for estimating the economic burden
of diarrhoea disease recommends estimating non-medical provider care costs – i.e. costs associated with self-care or over-the-counter medicines (12). Such estimation is not included in the base
case analysis of this approach since it may not always be feasible for seasonal influenza because
of the high cost of data collection and challenges in identifying individuals not seeking medical
provider care. Informal care costs among non-medically attended care associated with seasonal
influenza should, however, be included in the sensitivity analysis if data collection is feasible. Since
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seasonal influenza is an acute disease with a relatively short duration (in days and weeks rather
than years) and insignificant long-term sequelae, discounting is not applied for economic burden
estimation.
Table 2. Specifications for estimation of the economic burden
Methodological issues

Specification

Details

Seasonal influenza burden

Laboratory-confirmed

Based on WHO disease burden estimation (1)

Counterfactual1

Incidence-based approach

Based on WHO guideline for quantifying
economic burden (4)

Perspective

Societal

Based on WHO guideline for quantifying
economic burden (4)

Time horizon2

1 year (maximum)4

Illness symptoms span days to weeks. Capturing
the consequences of influenza with 1-year time
horizon would be sufficient

Discounting3

No discounting required

Time horizon is less than 1 year; there is no need
for discounting for this estimation

Informal care cost among
non-medically attended care

Not covered in base case
analysis

Informal care cost among non-medically attended
care is optional for data collection or for including
in a sensitivity analysis

Premature mortality cost

Not captured

Much less contribution to economic burden of
seasonal influenza

Situation scenario for which the current burden of a disease can be calculated.
Time horizon is a period that needs to cover all relevant resource use under a cost study.
3 Discounting calculates the present value of costs and consequences occurring in the future (13).
4 To capture seasonality, at least 3 years of surveillance data are recommended according to the disease burden manual.
The economic burden can then be estimated using such information that takes year-by-year variability into account.
1
2

Figure 2 depicts the estimation of total economic burden as a sum of direct medical cost, direct
non-medical cost, and indirect cost. Estimation of the economic burden of seasonal influenza is
based on two categories of laboratory-confirmed infected cases (i.e. SARI and ILI). Influenza-associated SARI is more severe and by definition requires hospitalization, while Influenza-associated
ILI is less severe and usually requires only ambulatory care visits.
Figure 2. Diagram of the scope of economic burden estimation for seasonal influenza

TOTAL ECONOMIC BURDEN
Direct Medical Cost

Direct Non-medical Cost
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3.4. Overall process for estimating the economic burden
of seasonal influenza
This section describes the overall process for estimating the economic burden of seasonal influenza according to the specifications described above. The seven steps in the process can be
categorized into three main activities: identification, data collection and measurement, and valuation (Table 3) (14). The first step is to identify all resources required to treat an episode of seasonal
influenza. The second step is to plan the sampling frame and data collection appropriate to each
country. The third and fourth steps involve measuring the use of resources associated with the
treatment (13) of laboratory-confirmed SARI hospitalization and ILI outpatient visits. The fifth
step is to describe how the cost is valued, providing direction on how to determine unit costs. The
sixth step is to estimate out-of-pocket (direct medical and direct non-medical) costs and indirect
costs among medically attended cases. The last step involves the estimation of informal care costs
among non-medically attended care.
Informal care costs are defined as “out-of-pocket” (OOP) costs that are incurred outside a formal health facility
among cases who do not attend for medical care in a formal health facility (such as buying over-the-counter
drugs or consulting a traditional healer).

Table 3. Process of estimating the economic burden of influenza illness
Step

Process

Details

1

Identification of required resources

All resources used in the influenza episode

2

Planning the sampling frame and data collection

Overall planning for data-gathering

3

Measuring hospitalization resource utilization

4

Measuring ambulatory care resource utilization

5

Determining unit costs

6

Estimating out-of-pocket (informal care costs among
medically-attended care) and indirect costs (including
co-payment/self-aids/community care)

Direct medical and direct non-medical cost
and indirect cost

7

Informal care costs among non-medically attended care

Direct medical, direct non-medical
and indirect cost

Direct medical cost

The economic burden is generally estimated using the “ingredient approach” to micro-costing,
which is the multiplication of utilization of resource quantity (Q) and unit cost or price (P).
Although other methods for estimating cost exist, the focus here is the micro-costing method.
Nevertheless, the macro-costing approaches – such as diagnosis-related group (DRG) and costto-charge ratio) – can also be used for costing in case the ingredient approach is not chosen.
For instance, the direct medical cost of hospitalization and/or outpatient visits is determined by
establishing the utilization of resources (e.g. number of beds, number of visits etc.) and multiplying this by routine service cost (e.g. cost per bed-day, cost per visit). Therefore, the overall cost
of resource utilization is determined by the average use of resources per case multiplied by the
number of cases and the unit cost per case. Direct medical costs, direct non-medical costs and
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indirect costs are the resource changes that this manual seeks to measure and value. The seven
steps to measuring and valuing the resources used in these categories are described below.
Figure 3. Onion figure showing the links between disease burden and economic burden

Informal care burden & economic burden,
losses from premature death, etc.

Disease burden &
economic burden of ILI

Laboratory-based
disease burden &
economic burden
of SARI

Figure 3 shows the links between the disease burden and the economic burden manuals. The figure
shows that the SARI-based economic burden is at the core of the onion figure, while the ILI-based
burden is outside this. Informal care costs and losses from premature death are in the outer layers. Since this manual is aligned with the disease burden manual, the most important piece of the
economic burden to be captured is laboratory-based SRI. Other elements, including non-SARI
estimation, are open to a variety of approaches with justifications and decisions made by local
stakeholders.
Step 1: Identification of incurred resources
The first step is to identify all resources used in the episode of seasonal influenza. These should
include the quantity or frequency of the following: medications, medical supplies, diagnostic tests,
hospital bed-days, outpatient visits, travel, hours or days absent from work or productivity losses
of both patients and caregivers, and informal care visits. Ideally, all costs should be included in the
full analysis, but a partial analysis can be performed on the basis of data availability – especially
when no information on non-medical provider care costs is not available.
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Step 2: Planning the sampling frame and data collection
Planning the sampling frame
Since the goal of the study is to estimate a country’s economic burden associated with seasonal
influenza from a societal perspective, it is important to determine the settings so that data collection is representative of the province, state, region or country. WHO’s A manual for estimating
disease burden associated with seasonal influenza recommends that specific sentinel surveillance
sites should be identified which have captured laboratory-confirmed data on SARI and ILI. These
facilities used for inpatient and outpatient data collection should be representative of the target
area (province, state, region or country) for which estimation is being evaluated. Preferably, these
sites should be a random sample of locations or a selection of locations that represent that target
level (Table 4).
In addition to selection of facilities, decisions on the number sites and the sample sizes within each
site will need to be made depending on how precise the estimates need to be and the resources
available for collection of data. It is also crucial to determine the subjects by random selection
unless the whole population is included, as shown in a previous study of inpatient visits (15) (see
Box 1). More information on how to collect samples for estimating disease burden can be found in
A manual for estimating disease burden associated with seasonal influenza (1). It would be advantageous if samples for collecting data on the quantity of resource utilization associated with the
treatment would be selected in a similar manner to those for estimating disease burden since the
confirmed SARI and ILI cases can be identified from specific sentinel surveillance sites.
Table 4. Facility and subject selection for data collection for cost estimation
Issues1

Selection of facilities

Subject selection

1

Remarks
 Facilities for data collection should be selected to represent the relevant target
area (province, state, region or country) with a systematic/random selection process,
if possible. Use of only public hospitals is recommended for a conservative estimation,
but private hospitals can be included depending on the justification and decisions
made by local stakeholders.
 The number of samples depends on how precise the estimates need to be and the
resources available for data collection.
 Identification of subjects to be included should be undertaken by a random selection
process.

Full details on determining the sample of facilities and the sample of patients at each facility are found in Guidelines for estimating the
economic burden of diarrhoeal disease, with a focus on assessing the costs of rotavirus diarrhoea (12).
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Box 1. Subject selection for data collection
For practical reasons, a sample of patients should be selected for the collection of patient-specific
health-care utilization data and patient interviews. It is recommended that the sample size of patients
is determined on the basis of:
1. the desired precision of the overall result (in general, the larger the sample size, the greater the precision);
2. the total number of patients receiving seasonal influenza treatment at the facility; and
3. the perceived variation in treatment costs among patients.
The following two steps should be followed when determining the sample size (12).
• A list of patients with discharge diagnosis of seasonal influenza should be collected from the medical
records office of the facility. This can be done using the International Classification of Diseases —
10th Revision (ICD-10) codes for influenza diseases, or perusing discharge logbooks if ICD coding of
discharge diagnosis is not done in the facility. Count all seasonal influenza patients by month, for one
full calendar year.
• The box below can be used to determine the appropriate sample size. The suggested sample sizes have
been calculated by a standard sample-size formula for estimating a population mean. The coefficient
of variation of treatment costs per patient is defined as the ratio of the standard deviation to the mean.
Supposing that previous studies suggest a coefficient of variation of 0.5 for treatment cost data of
seasonal influenza, the 0.5 coefficient of variation column is highlighted in the box. Alternatively, the
coefficient of variation can be calculated by conducting a pilot treatment cost study. The recommended
level of precision is either 10% or 15%. For example, if the facility had 200 cases in the past year and
a 10% level of precision is chosen, the sample size would be 65 patients.
Precision

10%

Total number of cases
in prior year

Coefficient of variation
0.25

0.5

0.75

1

1.5

2

100

20

49

69

80

90

94

200

22

65

104

132

163

177

500

23

81

151

218

317

378

1000

24

88

178

278

464

606

2000

24

92

196

323

604

869

Precision

15%

Total number of cases
in prior year

Coefficient of variation
0.25

0.5

0.75

1

1.5

2

100

10

30

49

64

80

88

200

11

36

65

93

132

155

500

11

40

81

128

218

289

1000

11

41

88

146

278

406

2000

11

42

92

158

323

510
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Once the sample size has been determined, the sampling interval (k) can be calculated as the ratio of the
expected number of cases (N0) to the sample size (n) (12).
k = floor (N0 / n)
For example, using a 10% precision and 0.75 coefficient of variation, if N0 = 1000 then n = 178 (see table
above), and k = floor (1000 /178) = floor (5.61) = 5. Thus every fifth patient should be selected for the sample.
If the ratio were to be rounded rather than taking the floor, the resulting sample size would be less than n, and
it is better to slightly over-sample than to under-sample.
Systematic sampling should be used to identify patients. A random number should be selected between 1
and k to choose the starting patient in a given month. For each month of data collection from patient records,
after the first patient is randomly selected, every subsequent kth patient should be selected for inclusion.
Subjects with other acute co-morbidities (e.g. pneumonia, measles) should be excluded from the analysis. In
these cases, the next patient on the list should be selected as a replacement. Continuing the example above,
a random number between 1 and 5 would be selected. If the random starting point was 4, then the patient
records selected would be (from among influenza patients only) 4, 9, 14, 19, 19+5, …
In order to avoid seasonal variation, economic data from medical records should be collected for at least
a one-year period. A combination of retrospective and prospective data can be used at the investigator’s
discretion. In some settings, the hospital records may not have sufficient detail, requiring the use of prospective data collection. For the collection of data on out-of-pocket expenses, a prospective approach must be
used (data collection forms are suggested in the appendices). The importance of out-of-pocket expenses in
terms of the overall fraction of the economic burden varies between settings depending on how the health
financing system is organized.

Planning data collection
No single “one-size-fits-all” approach to estimating the economic burden would be applicable
in every country. Every country is different in a number of aspects such as socioeconomic status, health information infrastructure, health system, health-care financing and resources. The
data collection approach will depend on the availability of electronic databases, the reliability and
representativeness of databases, and the availability of previous studies. A series of questions can
guide the selection process (Table 5).
Table 6 provides different scenarios for each combination of answers to the questions. It is very
important to select the approach to estimating the economic burden which is most suited to the
context of each country because some resource-constrained countries/areas may not be capable of
collecting data prospectively. Therefore publicly available sources for unit cost may be used (16).
Furthermore, the approach used to estimate the burden of disease may also have an impact on
the best approach to estimate use of resources. For example, if a burden of disease study has been
continuously conducted and electronically recorded at all sentinel sites, data on resource use can
be obtained from the electronic database in this case.
The set of questions in Table 5 is intended to facilitate the manual users’ selection of a datacollection approach. The yes/no answer to each question will lead to the specific data collection
approaches suggested for each scenario. Table 5 shows potential questions to consider for influenza-associated SARI data collection. These questions would then have to be repeated when
considering influenza-associated ILI data. Example of some scenarios using a “traffic light”
concept (green light denotes yes, while red light denotes no) are provided (Table 6), and the
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data-collection approach is suggested for each scenario. For example, for scenario “G”, the answers
to Q1 and Q1.1 were “Yes” (green light), while the answers to the remaining questions were “No”
(red light). For resource use, an electronic hospital database should be a preferred choice. For unit
cost, conducting a unit cost study or using the WHO-CHOICE unit cost estimates are the possible
options. For out-of-pocket and indirect costs, data need to be collected by interviewing patients
and caregivers. Details of each data collection approach are described in steps 3–6. It is important to note that the traffic light concept provides only guidance for planning the data-collection
approach. The decisions belong to the analysts who must make appropriate choices based on their
own judgement.
Table 5. Examples of questions to guide the selection of a data-collection approach1
Questions guiding the selection of a data-collection approach

Yes

No

RESOURCE USE

Q1

Q1.1

Is an electronic hospital database (EHD) capturing resource use of influenza-associated SARI/
ILI available?
(Depends on the scope of estimation of economic burden by specifying the catchment area, which
may be at provincial, state, regional or national level)

Is the database valid and representative2 of the catchment area?
(Reliability and representativeness assessment can be referred to the disease burden manual (1))

Q2

Do previous studies estimating resource use of influenza-associated SARI/ILI exist?

Q2.1

Are the findings valid and representative of the catchment area?

UNIT COST
Q3

Are previous studies estimating resource use of influenza-associated SARI/ILI existing?

Q3.1

Are the findings valid and representative of the target area?

OUT-OF-POCKET AND INDIRECT COSTS (for health-seeking cases)

1
2

Q4

Existence of previous studies estimating out-of-pocket/indirect costs of influenza-associated
SARI/ILI

Q4.1

Are the findings valid and representative of the catchment area?

Note: These questions need to be repeated for influenza-associated ILI data with some modifications (e.g. electronic ambulatory databases).
The database must be assessed for its reliability and representativeness. 1) “Valid” should capture most resources consumed and record
such consumption accurately. Validity of the database can be based on a previous validation study. If possible, a validation study can be
performed. In some situations, where the database has been used for purposes requiring an auditing process (i.e. a database used for claims
submission has been audited during the process of its use for claims), its reliability might be subjectively justified. 2) A “representative”
database should include cases from the target population of interest. Analysts need to ascertain that the demographic and socioeconomic
characteristics of the patients receiving health-care at a sentinel site or hospital are largely similar to the general population in the surrounding area. If these data are not available, then analysts need to base their judgement on their qualitative, subjective assessment of
the data’s representativeness. For example, if the data source is a tertiary care hospital, patients receiving care at this facility may not be
representative of the seasonal influenza patients in the general population in the surrounding area because these hospitals provide care to
complicated cases referred from a wide area. The types of presenting illness and the distribution of risk factors may be very different from
what is expected in the surrounding general population. It may be possible to compensate for this by counting only patients from the primary
catchment area around the facility.
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Table 6. Matrices for evaluation of specific data-collection approaches1
Scenario

Q1

Q1.1

Q2

Q2.1

Q3

Q3.1

Q4

Q4.1

Resource use

Unit cost

A

Existing literature

B
C

Existing literature
EHD or
previous study

D

 Conduct unit
cost study

E
F
G
H

Out-of-pocket and
indirect costs

EHD
Existing literature

I

 WHO-CHOICE
unit cost
estimate

Existing literature

Interview
patients and
caregivers with
well-designed
questionnaire

Existing literature

J
K

 Medical
records review
 Physician
interview

L
M
N

 Prospective
study

 Conduct unit
cost study
 WHO-CHOICE
unit cost
estimates

Interview
patients and
caregivers with
well-designed
questionnaire

O
1

Green denotes “Yes”, while red denotes “No”; EHD denotes electronic hospital database.

Step 3: Measuring hospitalization resource utilization
In order to estimate resource utilization for hospitalizations of seasonal influenza-associated
SARI patients, the resources utilized during the whole hospitalization episode should ideally be
included and comprehensively collected. The resource utilization data to be collected include
length of stay, the type of setting (i.e. intensive care unit or general medicine), frequency and
amount of laboratory work, medication, diagnostic tests, therapeutic interventions, duration
and route of administration of medications (e.g. antihistamines, antipyretics) and physicians’ or
healthcare providers’ consultations. The approaches to estimating resource utilization for hospitalizations can be divided into three groups, namely:
1. electronic hospital database,
2. existing literature, and
3. primary data collections.

It is important to note that all included cases for approaches 1 and 3 must be laboratory-confirmed
as influenza-associated SARI/ ILI. Table 7 compares the three approaches in terms of advantages
and disadvantages.
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Table 7. Comparisons of approaches for measuring resource utilization
Approaches

Pros

Cons
 EHD may not be evaluated for its reliability

Electronic hospital
database (EHD)

 Fast and convenient

 May not be representative of the whole country
unless there are national datasets

 Less costly

 Requires technical skills for analysis

1

Existing literature1 or
estimates from existing
government statistics

 Convenient

Primary data collections

 Fully capture all data required
especially prospective study

 Might not be fully representative to the study
 May not fully capture all utilizations
 Time-consuming and costly

Existing literature should be appraised for quality

Tables 5 and 6 guide how to select data collection approaches. Use of an EHD would be the optimal approach if the database is valid and representative of national costs. In practice it may not be
possible to use an EHD in LMICs, thus limiting the gathering of quality data. Analysis of existing
literature is an alternative option so long as the study findings are relevant and representative.
The study must provide information on resource utilization for hospitalized influenza cases. For
example, the study by Savy and colleagues used existing articles to estimate the use of resources
in countries of Latin America and the Caribbean (17). If neither EHDs nor relevant literature
are available, primary data collection remains an option. This is described in more detail in this
manual as its use may be required predominantly in LMICs. The cases included in the primary
data collection must be laboratory-confirmed cases.
Prospective study
Data on resource use for hospitalization can be collected from prospective studies. Data collection
form 1 (appendix B) provides the example case record form. Data collection form 2 (Appendix B)
can be used to summarize the inpatient utilization data collected. It is important to note that
analysts should consider collecting data separately on inpatient/SARI cases that are intensive
care unit admissions and those that are non-intensive unit admissions since resource use and cost
differ between ICU and non-ICU patients. The strength of this approach is its ability to capture
all resource utilization because all data are collected in a prospective manner. However, it can be
costly and time-consuming. The time horizon of the study should include the peak of seasonal
influenza for the year under estimation.
Retrospective medical record review
Data on resource use for hospitalization can be collected from a medical record review which is
conducted retrospectively. Data collection form 1 provides an example of the type of form for
data extraction from medical records. Data collection form 2 can be used to summarize the inpatient utilization data collected. This approach can be completed in less time than a prospective
study but it may still be time-consuming and costly in some countries.
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Health-care provider interviews
In some settings where medical records are frequently incomplete or absent, or in a situation
where the resources required to do a prospective study or medical review are not feasible, another
viable option (though the least preferred) is to interview health-care providers or hold a focus
group among relevant experts to ascertain routine treatment regimens (18). However, variations
in resource utilization are attributable more to differences in mode of management by health-care
providers than in characteristics of patients. There may also be significant differences between the
answers provided and resource use in practice. The purpose of the interview is to obtain a detailed
description of how health-care providers or physicians at health centres and inpatient departments usually treat a patient with seasonal influenza. Some key points need to be considered when
undertaking health-care provider interviews, namely:

•

Health-care personnel should represent various settings, including tertiary, secondary
and primary care hospitals. As in the previous guideline for estimating the economic
burden of diarrhoeal disease, it is recommended that the interview should be administered to a minimum of three people from the following groups: resident medical officer,
consultant infectious disease physicians, consultants in general medicine, senior medical
officers, infectious disease nurses and other relevant staff. Where time and budget permit, the sample size should be increased, particularly in tertiary facilities where it is not
unusual to have 20–30 physicians (12).

•

A sample letter inviting health-care providers to participate is contained in Appendix B.

•

Data collection form 3 (Appendix B) provides an example of a recording form for
health-care provider interviews. If possible, the interview should be done face-to-face.
If this it is not feasible, a self-administered questionnaire may be needed.

•

Before data analysis, data should be tested for validity and completeness (see Appendix A for instructions). The patient utilization data collected from health-care provider
interviews should be organized and summarized in data collection form 4.

•

It is recommended to consider national clinical practice guidelines and compare them
with resource use estimates based on health-care provider interviews.

Step 4: Measuring ambulatory (outpatient) care resource utilization
In order to estimate resource utilization for outpatient visits of seasonal influenza-associated ILI
patients, data on the resources utilized during the whole disease episode involving outpatient health
facilities should be included and comprehensively collected. Outpatient care refers to all care which
does not require hospital admission. Resource utilization data to be collected include the number
and type of visit, the type of department or facility (i.e. internal or general medicine), frequency and
amount of laboratory work, medication, diagnostic tests, therapeutic interventions and physician’s
consultation. The approaches to estimating resource utilization for ambulatory care visits are very
similar to those for hospitalizations. The approaches can be divided into three groups:
1. electronic ambulatory database,
2. existing literature, and
3. primary data collections.
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As stated previously for EHD, data from the electronic ambulatory database, if valid and representative for the whole country, is the optimal source of health burden information. Existing
literature and primary data collections represent secondary options that depend on time and
budget. In reality, these different methods could be combined, as each option alone may not cover
all data requirements. For instance, a literature review might be combined with primary data collection. Since the approaches are similar to those for hospitalization, the details are not repeated
here. Table 8 shows which data collection forms to use for different approaches (i.e. forms 5 and
6 for prospective or medical record reviews; forms 3 and 4 for health-care provider interviews).
As there is no single one-size-fits-all approach to data collection, investigators should use their
discretion to adapt the suggested generic data-collection forms to their own context.
Table 8. Data collection forms to be used for different approaches
Approaches
Prospective study

Medical record review

Data collection forms and documents
 Data collection form 5
 Data collection form 6
 Data collection form 5
 Data collection form 6
 Data collection form 3

Healthcare provider interviews

 Data collection form 4
 Sample letter of invitation to health-care provider

Step 5: Unit cost estimates for inpatient and outpatient resource utilization
In steps 3 and 4, estimates were made of the quantities of resources used: medications, tests,
hospital days and number of visits used in the treatment of a sample of laboratory-confirmed seasonal influenza-infected cases. In this section, unit cost estimates are collected for each of these
resources. Information on unit costs and quantities should then be combined to estimate the total
cost of treatment of a seasonal influenza case.
Unit cost data can be presented in local currency. To allow for comparisons between countries,
a conversion into the hypothetical currency of “international dollars” may be preferable in order to
correct for differences in a country’s purchasing power. Costs in local currency units are converted
to international dollars using purchasing power parity (PPP) exchange rates. A PPP exchange rate
is the number of units of a country’s currency required to buy the same amounts of goods and
services in the domestic market as US dollars would buy in the USA. The PPP exchange rates can
be found on the WHO-CHOICE web page. However, all unit cost estimates should be presented in
a consistent currency. In addition, an index year for the analysis should be selected because costs
used in the analysis may not necessarily occur during the same year as the index year for which
the disease burden is estimated. The cost data should be derived from the most recent index year.
The disease burden and the costs should be reported separately with their index years.
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Unit cost estimates must be collected for each of the following items:
1. medications,
2. diagnostic tests,
3. a hospital bed-day or routine service costs

(cost of managing hospitalized patients per day) for intensive care or regular wards,

4. outpatient visit costs (cost of ambulatory care excluding medicines, medical supplies

and diagnosis costs).

Different approaches can be used to estimate unit costs according to the data available, the
required level of precision, and the resources available to do the study. In addition, it is possible
to use unit cost estimates from the public or private sectors. If local data are unavailable, the use
of data on unit costs from neighbouring countries with similar health system costs can also be
considered. However, great caution is required when taking this approach as these data may not
be fully representative for the setting.
Unit cost estimates for medicines and medical supplies
A list of medications used, including different doses and routes of administration, was developed
in steps 3 and 4. A unit cost should be identified for each item on the list. The unit cost worksheet
for medications and diagnostic tests (data collection form 7 in Appendix B) should be used to collect the unit cost estimates. All items used in the treatment of seasonal influenza (inpatient and
outpatient) should be included in the second column. Table 9 provides a list of sources of unit cost
estimates for medication and medical supplies, including international reference prices in case
local information is not available.
Table 9. Alternative sources for medical unit cost estimates
Sources

Description

National
price lists

Unsubsidized price lists for medications used in public hospitals and clinics are maintained by
many countries. These prices may approximate to the actual economic costs because they are
based on volume government purchases (however, if these prices are subsidized by the government
and the amount of subsidy is not known, they may not be an appropriate source of information).
Price lists should be available from hospital or clinic administrators.

Purchase
price

Actual purchase prices may be used if standardized national prices are not available. Purchase
prices of each item should be determined for the sample of facilities used. Prices should include any
discounts and delivery/shipping charges. Most often, purchase prices can be found in the accounts
department of the Ministry of Health, the hospital or the Central Pharmacy Board.

Standardized
international
price lists

When national price lists and purchase prices are not available, standardized international price
lists may be used as the least preferred choice. Information is available from the Management
Sciences for Health (MSH) International Medical Products Price Guide
(http://mshpriceguide.org/en/home/).
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Unit cost estimates for diagnostic tests
A list of diagnostic tests was generated on the basis of the previous resource utilization section.
This list should include the different tests used in both inpatient and ambulatory care (outpatient)
settings. A unit cost must be identified for each item on the list. The worksheet for medications
and diagnostic tests (data collection form 7) can be used to collect unit cost estimates. Table 10
provides a list of sources of unit cost estimates for diagnostic tests. It is important to note that the
cost of influenza diagnostic tests should not be included when they are being done for the purposes of research (e.g. the economic burden estimation).
Table 10. Alternative sources for diagnostic unit cost estimates
Sources

Description

National
price lists

Unsubsidized national price lists are available for common diagnostic or laboratory tests in some
countries. The prices may approximate the actual economic costs (in comparison to charges at
private laboratories). However, if these prices are subsidized by the government and the amount
of subsidy is not known, they may not be an appropriate source of information. Price lists should be
available from hospital or clinic administrators or national laboratories. This source is likely to be
most useful if laboratory tests are routinely performed externally or in separate laboratory clinics
(the transportation cost of sample delivery should also be collected).

Prices
charged
by private
laboratories

Prices charged by private laboratories for the tests may be used as a substitute if standardized
national prices are not available. For each item, private laboratory prices should be determined from
a sample of laboratories. These prices are likely to be an overestimate of the true economic costs.
As a result, they are most appropriate when national price lists are not available or as a complement
to standardized international cost estimates, as described below.

Full costing
study of
laboratory
services

This is a resource-intensive approach which involves assessment of all resources used to perform
the laboratory tests, and the unit costs of all resources. Items such as laboratory kit, staff time and
transport of samples should be included. Guidelines on how to do this can be found in the manual
Cost analysis in primary health care: a training manual for programme managers (19).

Cost per hospital bed-day, excluding medicines,
medical supplies and diagnostic tests
The purpose of this section is to describe approaches for estimating the unit cost of a hospital bedday. In this manual, hospital costs per bed-day are defined as the cost per patient-day (including
the cost of hospital personnel, the building, equipment, maintenance, administration, laundry,
food, cleaning, etc.). This type of cost can be collected separately for intensive care and regular
wards. The unit cost per inpatient visit (medication, diagnostics and bed-day) can be summarized
in data collection form 8 (Appendix B).
Three different approaches can be used to estimate the cost per hospital bed-day. The method
used in a particular study should be carefully selected according to the purpose and scope of the
study and the needs of health policy-makers. The methods differ in their intensity (financial and
time resources required to carry them out) as well as in the accuracy of the estimates they produce.
Table 11 provides a list of approaches to estimate cost per hospital bed-day.
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Table 11. Approaches for estimating cost per hospital bed-day
Approaches

Description

Existing estimates of cost
per hospital
bed-day

Estimates of the cost per hospital bed-day may be available for some facilities in some countries.
They may come from administrative sources or from previous costing studies. In order to be used for
the cost-per-bed-day estimates in this study, the costs should include all relevant cost components
(facilities, equipment, maintenance, administration, personnel, etc.). Care should, however, be
taken to ensure that the sample is representative and that adjustment has been made for inflation
if the collected cost data were for years prior to the one chosen as the study index year.

Full costing
study

This approach is the most detailed and resource-intensive. The approach uses detailed cost
and health-care utilization data from the hospital. The costs of all activities of the hospital are
estimated separately and all cost items are divided into capital costs and recurrent costs. The
costs of ambulatory (outpatient) care and inpatient services are estimated separately to ensure
that costs can be generated per bed-day and per visit. This detailed approach should be used
only if very precise estimates are needed and if it is considered worth the additional efforts and
resources to produce the estimates (20).

Standardized
WHO-CHOICE
estimates

WHO has developed estimates of the unit costs of a hospital bed-day in different settings as a part
of its WHO-CHOICE project (21). Data from hospital cost studies in 49 countries have been used in
a regression model to predict the cost per bed-day in countries for which these data are not yet available. In the regression model, country estimates are a function of gross domestic product, ownership
(public/private), level of the facility (primary, secondary, tertiary), the level of capacity utilization and
whether or not capital and food costs are included. The estimates are given in international dollars,
which can be converted to local currency. Estimates are available for the WHO epidemiological subregions on the basis of an occupancy rate of 80% (http://www.who.int/choice/costs/).

Cost per ambulatory care (outpatient) visit
The purpose of this section is to describe approaches for estimating the cost of outpatient visits.
Separate estimates should be developed for each facility type considered in the analysis (consultation visit, hospital outpatient department, health posts, emergency rooms, etc.) or may be
developed for facilities in different parts of the country (e.g. urban and rural). As in the case
of hospital costs, several approaches can be used to estimate the costs of each type of visit. The
method used in a particular study should be carefully selected on the basis of the purpose and
scope of the study and the needs of health policy-makers, since they differ in their intensity
(financial and time resources required) as well as the accuracy of the estimates they produce. The
approaches for cost of ambulatory care visit are the same as that for the cost per hospital bed-day;
three approaches include standardized WHO-CHOICE estimates, existing estimates of hospital
per bed-day cost, and a full costing study as described in Table 11. The unit cost for an outpatient
visit can be summarized in data collection form 9 (Appendix B).
Step 6: Estimating out-of-pocket and indirect costs (including self-aids/community care)
To gain a more complete costing picture, one can also consider including the magnitude of outof-pocket expenses (direct medical costs paid for patients and/or caregivers and non-medical
costs, such as transportation to and from heath-care facilities, childcare for dependent children
during admission and recovery, and household costs to accommodate the needs of the patient).
Indirect costs are defined as the value of the time lost by patients and caregivers during the episode of illness. The term also includes productivity loss associated with premature death. These
are often also referred to as productivity losses related to illness or death. A systematic review
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of 39 economic burden studies of seasonal influenza showed that only 14 studies included indirect
costs in their estimation and only two studies considered indirect costs associated with premature
death (22, 23). Both studies revealed that the indirect costs from years of life lost accounted for
only 0.5–0.8% of total costs. This is because, in many groups, the CFR associated with influenza is
relatively low and the contribution of indirect costs from life-years lost to the overall economic
burden is small. Consequently the estimation of indirect costs is limited only to productivity
losses borne by patients and caregivers during the acute episode of seasonal influenza.
Out-of-pocket costs (informal care costs among those attending medical care)
Out-of-pocket costs should be ascertained by administering a questionnaire to patients or caregivers. An example of such a questionnaire is included in data collection form 10 (Appendix B). The
form includes questions related to out-of-pocket costs incurred through ambulatory and emergency
room visits prior to consultation or hospitalization, daily expenditures for those patients who have
been hospitalized and for their caregivers, and transportation costs and expenditures for followup consultation fees, as well as co-payment costs for the health facility visit. For respondents who
state that they did not pay for transportation to the facility, an estimate of the distance travelled
and local estimates of per-kilometre fuel costs should be used to calculate the transportation cost.
Household out-of-pocket medical costs associated with inpatient and outpatient visits reflect the
portion of the direct medical costs borne by households. When estimating total treatment costs,
caution should be taken not to include these costs in the direct medical costs calculated in previous sections as this can result in double-counting. Recall bias must be taken into account when
choosing the optimum time for holding the interview about out-of-pocket costs with persons who
received medically-attended care. The interviewing can be done when the index case is present
at the health facility or by calling after patient’s discharge. However, the frequency and optimal
length of an interview should be specified by local analysts before starting data collection.
Productivity losses
Depending on the perspective applied, productivity losses associated with patients and caregivers may also need to be estimated. The first step is measurement of time, while the second step is
valuation of time loss. Patients usually spend time receiving medical care and travelling to medical settings. Because of the nature of symptoms associated with seasonal influenza, individuals
may not be able to function fully. This results in absenteeism or in being on the job but, because
of influenza illness, not functioning fully (i.e. “presenteeism” which leads to productivity loss).
In addition to productivity loss in patients, the time spent by caregivers for children who are ill
needs to be measured. The time spent by both patients and caregivers can be captured with questions developed to measure this, as shown in the sample questionnaire in data collection form 10
(Appendix B). After time loss has been measured, it must be valued and presented in terms of
monetary value. The “human capital approach” is the most common way to value the loss of time
of an individual, household or society due to morbidity, premature mortality, or seeking and providing care for someone. Valuation of time loss can be based on:
1. actual income or
2. average earnings (which can vary depending on age), and
3. minimum wage rate (12).

Actual income is obtained by asking the person concerned, while average earnings and minimum
wage rate can be obtained from public sources. For example, a population’s average earnings and
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minimum wage rate can be obtained from public websites or the annual report of the Ministry of
Labour. The results of the patient and caregiver interviews can be summarized, as shown in form 11.
The main alternative approach to valuing lost time/production gains is the “friction cost” method,
which explicitly recognizes that output is in many circumstances lost only temporarily (e.g. where
a replacement can be hired from a pool of unemployed workers or work can be postponed). As
a consequence, this approach produces lower estimates of production loss/gained. Although this
approach appears conceptually superior, it is not used as frequently as the human capital approach
because the data it requires are less readily available. Consequently, it is recommended to estimate
indirect cost with the friction cost method only if data are available. See also WHO Guide on
standardization of economic evaluations of immunization programmes (journal article ref. 2 in
Appendix C). However, the difference in estimates between the approaches may be less significant
if mortality is not considered.
Step 7: Dealing with the costs of informal care among those receiving
non-medically attended care
Treatments in informal health facilities or by self-medication are quite common among ILI cases.
According to studies involving community surveys on ILI behaviour in some LMICs, about
a third to a half of the infected cases sought health care in informal or non-health facility sectors (15, 24). The recent systematic review (8) indicated that there was no study estimating the
economic burden on patients who are seeking care only outside medical settings. The potential
reason was the challenge in data collection among those seeking care outside medical settings
because capturing these data outside health facilities would be resource-intensive. However, it
is important to consider how/whether to estimate the proportion of people who seek care only
through informal health channels; this should be decided by local stakeholders or local government through consultations.
As specified earlier, it is proposed to include informal care costs only in a sensitivity analysis. The
data sources for informal care costs range from community-based household surveys or existing
national household surveys to extrapolation from such studies in other countries.
The most valid source for estimating informal care costs is the community-based household survey. The sample population should be patients or caregivers who have recently experienced an
event. Surveys should include information on type of care sought (where, from whom), transportation costs, payment for medications, tests (if any) and consultations, and time lost from paid
work (lost income). However, conducting such a survey can be challenging in terms of feasibility.
Several other approaches are available for deriving informal care costs through existing secondary
data. The proportion of care-seeking in the informal sector and the informal care costs per patient
among ILI-infected cases may be obtained from existing national household surveys or may be
extrapolated from studies in other countries. A range of plausible estimates should be evaluated in
sensitivity analyses. The potential implications of including the cost of informal care in the total
national economic burden should be reported both collectively and separately.
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This section describes how data should be analysed and presented. The mean and standard deviation of patient-specific cost data should be calculated (12). These data can be combined with
disease burden estimates to derive the overall economic burden of seasonal influenza at provincial, state, regional or national levels. Results can be presented either as a specific economic
burden for each year or as the overall average economic burden across multiple seasons, reflecting
seasonal variations in multiple influenza season disease burden data. The age-specific economic
burden can also be analysed using an MS Excel toolkit that accompanies this manual – based on
the age-specific incidence rate from A Manual for estimating disease burden associated with seasonal influenza with or without age-specific resource use and unit cost. It is important to note that
the toolkit provides a simplified example to help analysts to better understand how to calculate
the economic burden after gathering relevant information. The toolkit needs to be modified by
local analysts to suit each specific context.

4.1. Analysis of patient-specific costs
As specified in section 3.4, resource use should be multiplied by unit cost estimates to estimate
patient-specific costs for both influenza-confirmed ILI and SARI cases. The patient-specific costs
should be calculated and presented as mean and standard deviations of the following indicators:

•

cost per inpatient episode for confirmed seasonal influenza treatment
(direct medical costs);

•

cost per outpatient episode for confirmed seasonal influenza treatment
(direct medical costs);

•

out-of-pocket costs per inpatient and outpatient episode
(direct medical outside hospital and direct non-medical costs);

•

total treatment cost per patient, with and without indirect costs
(lost productivity costs based on human capital and/or friction cost method).

It is recommended to present the mean cost estimates in disaggregated manner. Table 12 shows
an example of how cost estimates can be presented.

4.2. The estimated economic burden of seasonal influenza
To inform policy-makers, cost data should be combined with data on disease burden to estimate
the economic burden of seasonal influenza. The economic burden of seasonal influenza is estimated by combining the frequency of events at each level of severity with information on the
mean costs associated with each level of severity. Estimates are typically calculated as a total cost
for a given annual disease burden. Costs can also be shown by type (direct medical, direct nonmedical, indirect or total) or by levels of severity (hospitalization, outpatient, or total). Finally, an
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estimated mean of total national economic burden from seasonal influenza with standard deviation can be quantified. This manual adopts a societal perspective for economic burden estimation;
the total national economic burden should be separately presented, as shown in Table 13. Productivity losses should always be reported separately due to problems of measurement (11). Economic
burden results can be presented from various perspectives – i.e. government, household (including
direct non-medical cost and informal care cost), or indirect cost incurred to society. It is recommended that the gross total in Table 13 should also be reported as per capita economic burden. In
case some cost items have not been collected, putting “–” or “N/A” in the blank space is recommended for good practice in order to make clear that the total costs do not include that item’s value.
Table 12. Mean costs per case (standard deviations)
Item

Hospitalized cases

Outpatient cases

Number of estimated cases1
Total costs
Total direct medical costs
–– Cost per bed-day per stay
–– Medication
–– Diagnostics

Total direct non-medical costs
–– Transportation
–– Food
–– Accommodation

Total indirect costs
–– Patient
–– Caregiver
1

Obtained from A manual for estimating disease burden associated with seasonal influenza (1).

According to the previous WHO guideline (4), it is recommended not to benchmark the economic
burden with gross domestic product (GDP) because the economic burden provides an estimate
of health-care spending and loss of productivity, while GDP is a domestic production function
of society. There is no direct relation between economic burden and GDP. However, despite the
lack of economic meaning of the comparison, some studies have reported economic burden as
a percentage of GDP. It is therefore up to local analysts to decide whether to compare economic
burden with GDP.
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Table 13. Economic burden of confirmed seasonal influenza infection
Item

Direct medical costs

Direct non-medical
costs

Indirect costs

Total costs

Hospitalized episodes
Outpatient episodes
GROSS TOTAL

There is no standardized way to report an economic burden study, However, Table 14 provides
a checklist with questions to be answered by yes or no as one example of what should be included
when reporting the economic burden results appropriately (9).
Table 14. Checklist on how to report economic burden results (9)
Item

Yes

No

Not
applicable

1. Was a clear definition of the illness given?
2. Were epidemiological sources carefully described?
3. Were costs sufficiently disaggregated?
4. Were activity data sources carefully described?
5. Were the activity data appropriately assessed?
6. Were the sources of all cost values analytically described?
7. Were unit costs appropriately valued?
8. Were the methods adopted carefully explained?
9. Were costs discounted?
10. Were the major assumptions tested in a sensitivity analysis?
11. Was the presentation of study results consistent with the methodology of study?
12. Were the financial support and source(s) disclosed?

Box 2 summarizes the overall recommendations made in this manual. The recommendations
were given as “the base case” (i.e. must be included) or “sensitivity analysis” (i.e. should be considered to be included as sensitivity analysis) of each item, in order to help analysts define the
scope of their study and to provide a structure of important aspects being captured to the users
(audiences) of economic burden studies.
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Box 2. Recommendations for estimating the economic burden of seasonal influenza
Aspect

Attributes of good practice

Recommendation

Disease incidence/
burden

Based on laboratory-confirmed SARI and ILI

Base case

Perspective

Societal

Base case

Disease burden
captured

Inclusion of at least 3 years of surveillance data1

Sensitivity analysis

Inclusion of medical costs incurred in medical facilities

Base case

Inclusion of medical-related out-of-pocket payments
by patients before seeking care at medical facilities

Base case

Inclusion of medical-related out-of-pocket payments
by patients not seeking care at medical facilities
(informal care cost)

Sensitivity analysis

Inclusion of non-medical-related out-of-pocket payments
by patients and/or caregivers such as transportation
and accommodation

Base case

Inclusion of cost of productivity losses of both patients
and caregivers during episode

Base case

Inclusion of the premature mortality cost (using human
capital methods or friction cost method, if data allow)

Sensitivity analysis

Costs are presented in both aggregated and disaggregated
forms (i.e. cost of productivity losses should always be
reported separately)

Base case

Benchmarking total economic burden with GDP

Sensitivity analysis

Economic burden captured

–– Direct medical
cost

–– Direct non-medical
cost

–– Indirect cost

Analysis and
presentation

1

To capture seasonality across years

31

References

1.

A manual for estimating disease burden associated with seasonal influenza. Geneva: World Health
Organization; 2015 (http://apps.who.int/iris/bitstream/10665/178801/1/9789241549301_eng.pdf,
accessed 5 September 2016).

2. de Francisco Shapovalova N, Donadel M, Jit M, Hutubessy R. A systematic review of the social and
economic burden of influenza in low- and middle-income countries. Vaccine. 2015; 33(48):6537–44.
3.

Vaccines against influenza WHO position paper. Wkly Epidemiol Rec. 2012; 87(47):461–76.

4. WHO guide to identifying the economic consequences of disease and injury. Geneva: World Health
Organization; 2009 (http://www.who.int/choice/publications/d_economic_impact_guide.pdf,
accessed 5 September 2016).
5. Principles and considerations for adding a vaccine to a national immunization programme: from
decision to implementation and monitoring. Geneva: World Health Organization; 2014
(http://apps.who.int/iris/bitstream/10665/111548/1/9789241506892_eng.pdf, accessed 5 September 2016).
6. Walker DG, Hutubessy R, Beutels P. WHO guide for standardisation of economic evaluations of
immunization programmes. Vaccine. 2010; 28(11):2356–9.
7.

WHO global epidemiological surveillance standards for influenza. Geneva: World Health
Organization; 2014 (http://www.who.int/influenza/resources/documents/WHO_Epidemiological_
Influenza_Surveillance_Standards_2014.pdf, accessed 5 September 2016).

8. Peasah SK, Azziz-Baumgartner E, Breese J, Meltzer MI, Widdowson MA. Influenza cost and costeffectiveness studies globally – a review. Vaccine. 2013; 31(46):5339–48.
9.

Costa N, Derumeaux H, Rapp T, Garnault V, Ferlicoq L, Gillette S, et al. Methodological considerations in cost of illness studies on Alzheimer disease. Health Econ Rev. 2012; 2(1):18.

10. Ott JJ, Klein Breteler J, Tam JS, Hutubessy RC, Jit M, de Boer MR. Influenza vaccines in low and
middle income countries: a systematic review of economic evaluations. Hum Vaccin Immunother.
2013; 9(7):1500–11.
11. Chisholm D, Stanciole AE, Tan Torres Edejer T, Evans DB. Economic impact of disease and injury:
counting what matters. BMJ. 2010; 340:c924.
12. Guidelines for estimating the economic burden of diarrhoeal disease, with focus on assessing the
costs of rotavirus diarrhoea. Geneva: World Health Organization; 2005 (http://apps.who.int/iris/bitstream/10665/69137/1/WHO_IVB_05.10.pdf, accessed 5 September 2016).
13. Simoens S. Health economic assessment: a methodological primer. Int J Enviro Res Public Health.
2009; 6(12):2950–66.
14. Drummond MF, Sculpher MJ, Torrance GW, O’Brien BJ, Stoddart GL. Methods for the economic
evaluation of health care programmes, second edition. New York: Oxford University Press; 1997.
15. Simmerman JM, Lertiendumrong J, Dowell SF, Uyeki T, Olsen SJ, Chittaganpitch M, et al. The cost
of influenza in Thailand. Vaccine. 2006; 24(20):4417–26.
16. Cost effectiveness and strategic planning (WHO-CHOICE): quantities and unit prices (cost inputs).
Geneva: World Health Organization (http://www.who.int/choice/cost-effectiveness/inputs/, accessed
5 September 2016).

32

17. Savy V, Ciapponi A, Bardach A, Glujovsky D, Aruj P, Mazzoni A, et al. Burden of influenza in Latin
America and the Caribbean: a systematic review and meta-analysis. Influenza Other Respir Viruses.
2013; 7(6):1017–32.
18. Bayram JD, Sauer LM, Catlett C, Levin S, Cole G, Kirsch TD, et al. Critical resources for hospital
surge capacity: an expert consensus panel. PLoS currents. 2013; 5.
19. Creese A, Parker D. Cost analysis in primary health care: a training manual for programme managers. Geneva: World Health Organization; 1994.
20. Analysis of hospital costs: a manual for managers. Geneva: World Health Organization; 2000.
(http://whqlibdoc.who.int/publications/2000/9241545283.pdf, accessed 5 September 2016).
21. Adam T, Evans DB, Murray CJ. Econometric estimation of country-specific hospital costs. Cost Eff
Resour Alloc. 2003; 1(1):3.
22. Molinari NA, Ortega-Sanchez IR, Messonnier ML, Thompson WW, Wortley PM, Weintraub E, et al.
The annual impact of seasonal influenza in the US: measuring disease burden and costs.
Vaccine. 2007; 25(27):5086–96.
23. Szucs T, Behrens M, Volmer T. Volkswirtschaftliche Kosten der Influenza 1996 Eine Krankheitskostenstudie. Med Klin. 2001; 96:63–70.
24. Mayxay M, Hansana V, Sengphilom B, Oulay L, Thammavongsa V, Somphet V, et al. Respiratory
illness healthcare-seeking behavior assessment in the Lao People’s Democratic Republic (Laos). BMC
Public Health. 2013; 13:444.

33

Appendix A. Quality control and data management and analysis
Quality control
Accuracy of data collection depends on accurate patient records and valid data abstraction. The
following steps should be undertaken to validate data:
1. Missing data. The preliminary assessment is to ask the physicians in the participating

facility about the completeness of the record of resource usage. Utilization rates of target
patients can be shown to the physicians for assessment. If a medical record is judged to be
incomplete, the missing information should be completed in conjunction with medical
experts. These decisions should be documented and consistently applied to other cases of
a similar nature. Missing values that have been obtained through expert opinion should
be reported, and the proportion that they contribute to the total costs should also be calculated and evaluated.

2. Quality of data abstraction from the medical records. Data abstraction by trained

research assistants is very important before the study begins. The principal investigator or designated co-investigators (i.e. senior economist, statistician or epidemiologist)
of the study should review 5% of the medical records to assess the quality of ongoing
data abstraction.

Data management and analysis
A database of selected patients should be established to record the quantities of each input used
in the treatment of each patient. Information on demographics, type of facility, length of stay
and other factors should be added. Data should also be captured on each diagnostic test and
medication used. A comprehensive list of all medications (by dose, route and frequency of administration) and all type of diagnostics should be developed on the basis of the information collected
in the data abstraction forms. For each patient, the quantity of each item should be recorded in the
database. An example of a database table is shown in data collection form 2.
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Appendix B. Sample data collection forms
The box below shows an overview of how the different forms are used to collect each area of information on the economic burden. It is important to note that these data forms are examples only and
they will need to be modified before use in a given setting. Appropriate ethical clearances should
be sought before collecting data.

SCHEMATIC DIAGRAM OF DERIVED ECONOMIC BURDEN INFORMATION
FROM ALL DATA COLLECTION FORMS
Should be used, if considered feasible

Interview health providers: optional

IPD resource-use
using Data Collection Form 1

OPD resource-use
using Data Collection Form 5

IPD/OPD resource-use
using Data Collection Form 3

IPD resource-use
summarization
using Data Collection Form 2
< Quantity or Q >

IPD resource-use
summarization
using Data Collection Form 6
< Quantity or Q >

IPD resource-use
summarization
using Data Collection Form 4
< Quantity or Q >

Out-of-Pocket (OOP) & Productivity
losses IPD/OPD
resource-use
using Data Collection Form 10

Unit cost of each resource-use item
using Data Collection Form 7
< Unit cost/Price or P >

OOP & Productivity losses IPD/OPD
resource-use summarization
using Data Collection Form 11
< Quantity or Q >

Summarization of total IPD/OPD/OOP cost
using Data Collection Form 8 and Form 9
<P×Q>
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Sample data collection form 1: Inpatient health care utilization form

Sample data collection form 1: Inpatient health care utilization form
Hospital information
1. Data collector’s code



2. Hospital name
3. Hospital study ID code



Patient information
4. Patient study ID



5. Patient ID No. from hospital record



6. Date of admission

 /  /    
(Month)

(Day)

(Year)

 ICU or  Non-ICU
Date of discharge/death

 /  /    
(Month)

7. Date of birth

(Day)

(Year)

 /  /     , Age   
(Month)

(Day)

(Year)

(Years of age)

 Missing
8. Area patient is from:

 urban  rural  unknown

9. Height

  .  cm

Weight

  .  kg

10. Gender of patient:

 Male

 Female

 Missing

Patient treatment/ diagnostic history
11. Number of days of illness before hospitalization    OR  Missing/Unknown
12. What kind of symptoms did you have at that time in the illness? (You can choose more
than one option)
 Fever ≥ 38˚C

 Cough

 Sore throat

 Felt feverish (but do not know ˚C)

 Others, specify __________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
OR  Missing/Unknown

36

Sample data collection form 1: Inpatient health care utilization form

Patient treatment /diagnostic history (cont’d...)
13. Did you receive care prior to arriving at this facility? (Multiple responses allowed)
 Missing/Unknown
 No
 Yes, please specify where:
 Traditional healer

 Herbalist

 Over-the-counter drugs

 Another facility similar to this one

 District hospital

 Health centre

 Others, specify ____________________________________________________
Specify expense details for each selected facilities and total expense
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
14. Outcome on discharge ___________________________________________________
 Alive, well

 Alive, partially recovered

 Alive, but outcome unknown/missing

 Referred

 Discharged against medical advice

 Absconded

 Died

 Missing/unknown

15. What was the admission diagnosis? ________________________________________
16. What was the final diagnosis? _____________________________________________
17. How many co-morbidities did the patient have?



(This includes any condition in addition to the primary diagnoses.)
18. Specify the co-morbidities ________________________________________________
_________________________________________________________________________
_________________________________________________________________________
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Sample data collection form 1: Inpatient health care utilization form

Patient treatment /diagnostic history (cont’d...)
19. Length of stay by location (record length of stay in each type of room, including
zeroes). If length of stay is 1–11 hours write ½ day. If 12–24 hours, write 1 day.
Type of room

Length of stay (days)

 Outpatient clinic

________________________________

 Paediatric ward

________________________________

 Intensive care unit or special care

________________________________

 Isolation unit

________________________________

 Emergency room

________________________________

 Other (specify)

________________________________

 Missing

________________________________

20. For this visit, how many relatives or caregivers accompanied you? __ person(s)
(For inpatient, please specify average number of relatives or caregivers who provide care
in one day)
21. Which diagnostic tests were used? (Tick the applicable tests and write down number of
tests performed. If possible, please note if each test is for diagnosis or for treatment)
 No diagnostic test
 Influenza test for seasonal viruses

(No. of times test performed)

 Rapid test, specify the test details ________________________   time(s)
 PCR, specify the test details _____________________________   time(s)
 Other, specify the test details____________________________   time(s)
 Blood count. (If “yes”, which one(s))
 Haematocrit/packed cell volume (HCT/PCV) _______________   time(s)
 Hb/haemoglobin ______________________________________   time(s)
 Full blood count/complete blood count ____________________   time(s)
 Blood culture
 HIV test
 ELISA _______________________________________________   time(s)
 Rapid test ___________________________________________   time(s)
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Sample data collection form 1: Inpatient health care utilization form

Patient treatment /diagnostic history (cont’d...)
21. Which diagnostic tests were used? (Tick the applicable tests) (cont’d)
 Radiology (If “yes”, which one(s))
 Computed tomography (CT scan) ____________________________   time(s)
 Ultrasound ______________________________________________   time(s)
 Other X-ray______________________________________________   time(s)
 Blood chemistry (If “yes”, which one(s))
 Electrolytes _____________________________________________   time(s)
 Glucose ________________________________________________   time(s)
 Others (specify test name & number of times test performed):
__________________________________________________________   time(s)
__________________________________________________________   time(s)
__________________________________________________________   time(s)
__________________________________________________________   time(s)
__________________________________________________________   time(s)
__________________________________________________________   time(s)
__________________________________________________________   time(s)
__________________________________________________________   time(s)
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Code

Route*

Dose units
(e.g. µg/ml,
ml, mg)

Dose
amount
(e.g. 50, 100)
Frequency of
administration
(e.g. once/day, 3/day)

No. of days administered No. of days administered
during admission
after discharge
(e.g. 3 days)
(e.g. 3 days)

* 1 = intravenous; 2 = injection; 3 = oral; 4 = nasal/gastric tube; 5 = rectal; 6 = topical (ointments); 7 = drops for ear, nose, throat; 8 = inhalation

Name of medicine

Write “missing” for any data unknown (e.g. if number of days administered is missing).

22. Medicines taken (include any medicines prescribed on discharge).

Sample data collection form 1: Inpatient health care utilization form
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Sample data collection form 1: Inpatient health care utilization form

23. Please describe any unusual or complicated aspects of the case or issues not
mentioned elsewhere?

41

42

Medication types (Med1, Med2, Med3) refer to the different medications, routes and dose combinations found among patients
(e.g. 1 litre IV fluids, 50 mg ciprofloxacin). The number of columns can be expanded to reflect the total number of different types of combinations.

Diagnostic test types (Diag1, Diag2, Diag3) refer to the different tests identified in the patient records.
The number of columns can be expanded to reflect the total number of different types of combinations.

b

c

Diag2

Diag3

Diag1

Med3

Med1

Med2

Quantity of different diagnostics usedc

Quantity of different medications usedb

Cases can be classified according to etiology or severity (i.e. “mild” or “severe”).

No. of outpatient
Length of
clinic consultations stay in days

a

Patient ID

Etiology or typea

Name of hospital

Sampledata
datacollection
collectionform
form
Summary
inpatient
hospital
utilization
data
Sample
2: 2:
Summary
of of
inpatient
hospital
utilization
data

Sample data collection form 3: Health-care provider interview: in/outpatient health-care utilization
Sample data collection form 3: Health-care provider interview: in/outpatient health-care utilization

Facility information
1. Questionnaire ID



2. Type of facility: (Facility name)
 Health clinic: ____________________________________________________________
 Doctor visit: _____________________________________________________________
 Emergency dept.:_________________________________________________________
 Outpatient dept. (in hospital): _______________________________________________
 Others, specify: __________________________________________________________
3. Name of respondent ______________________________________________________
4. Name of data collector ____________________________________________________
5. Date of data collection:

 /  /    
(Month)

(Day)

(Year)

Questionnaire:
6. Approximately what percentage of all seasonal influenza patients you treat at your facility
among inpatient admissions and among ambulatory care visits?
Inpatient ___________ %;

Outpatient ___________ %

6.1. How many overall inpatient admissions are there per year in your facility? _______ cases
6.2. How many overall ambulatory care visits are there per year in your facility? _____ cases
Add your justification here:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Sample data collection form 3: Health-care provider interview: in/outpatient health-care utilization

Questionnaire: (cont’d...)
First there are some questions about how you would usually care for a patient who presented
with suspected seasonal influenza at this facility.
7. Would it be usual for you to perform diagnostic tests at this facility for patients presenting
with suspected seasonal influenza at this facility?
 YES; if “Yes”, are all tests fully supported by external funders?  Yes  No  Partial
If there is partial support, what is the percentage of externally supported tests compared to all
tests? _____ %  NO (If “No”, go to question 10)
8. Which diagnostic tests would you usually perform at this facility for a suspected seasonal
influenza patient? (Please write the answer in the second column of the table below.)
9. How many of each of these tests would you usually perform in total for suspected seasonal
influenza patient? (Please write the answer in the third column of the table below.)

State the name of the tests you would
usually perform in this facility

Answer for a typical
seasonal influenza patient
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State the total number of tests you
would usually perform in this facility

Sample data collection form 3: Health-care provider interview: in/outpatient health-care utilization

Questionnaire: (cont’d...)
10. At this facility, would it be usual for you to prescribe any medicines (e.g. antiviral drugs,
antibiotics, antihistamine, antipyretics) for patients presenting with seasonal influenza?
 YES

 NO (If “No”, survey is completed)

11. Please think about the types of medicines that you usually dispense from this facility (e.g.
antiviral drugs, antibiotics, antihistamine, antipyretics) for a seasonal influenza patient. When
answering the question, please consider your usual stock of medicines and answer the
questions in the table below. State only multiple medicines if more than one would usually be
dispensed at the same time for a given patient.
Which medicine(s)
would you usually
dispense at this
facility for this
condition?

Which route?

Dose per kg
(mg/ml)

Answer for
a typical
seasonal
influenza
patient
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How many times
a day would you
recommend it
being taken?

Who would
How many days
pay for the
would you
prescribed
prescribe it for?
medicine?

Sample data collection form 4: Summary of patient in/outpatient utilization data based on
Sample data collection form 4: Summary of patient in/outpatient utilization data based on
physician interviews

physician interviews

Name of hospital ____________________________________________________________
Seasonal
Influenza

Med1a

Med2

Med3

Diag1b

Diag2

Diag3

Tertiary OPD:
Health centre:
a Medication types (Med1, Med2, Med3) refer to the different medication, route and dose combinations

found among patients. The number of columns can be expanded to reflect the total number of different
types of combination.

b Diagnostic test types (Diag1, Diag2, Diag3) refer to the different tests identified. The number of columns

can be expanded to reflect the total number of different types of combination.
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Sample data collection form 5: Outpatient health-care utilization form
Sample data collection form 5: Outpatient health-care utilization form

Facility information
1. Data collector’s code



2. Type of facility : (Facility name)
 Health clinic : ________________________________________________________
 Doctor visit : _________________________________________________________
 Emergency dept.:

__________________________________________________

 Outpatient dept. (in hospital): ___________________________________________
 Others, specify : ______________________________________________________
3. Facility study ID code



Patient information
4. Patient study ID



5. Patient ID No. from clinic record



6. Date of visit

 /  /    
(Month)

7. Date of birth

(Day)

(Year)

 /  /    ,
(Month)

(Day)

Age   

(Year)

(Year)

 Missing/Unknown
8. Area patient is from:

 urban  rural  unknown

9. Height

  .  cm

Weight

  .  kg

10. Gender of patient:

 Male

 Female  Missing

Patient treatment/diagnostic history
11. Number of days of illness before visit

   OR  Missing/Unknown

12. What kind of symptoms did you have at that time of the illness? (You can choose more than
one option)
 Fever ≥ 38˚C

 Cough

 Sore throat

 Felt feverish (but do not know ˚C)

 Others, specify ____________________________________________________________
OR  Missing/Unknown
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Sample data collection form 5: Outpatient health-care utilization form

Patient treatment/diagnostic history (cont’d...)
13. Did you receive care prior to arriving at this facility? (Multiple responses allowed)
 Missing/Unknown
 No
 Yes, please specify where:
 Traditional healer

 Herbalist

 Over-the-counter drugs

 Another facility similar to this one

 District hospital

 Health centre

 Others, specify
Specify service charge details and total charge for each selected facility
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
14. Outcome on discharge _______________________________________________________
 Alive, well

 Alive, partially recovered

 Alive, but outcome unknown/missing

 Referred

 Died

 Missing/unknown

15. What is the pre-diagnosis of this visit? __________________________________________
16. What is the final diagnosis of this visit? _________________________________________
17. How many co-morbidities did the patient have?  
(This includes any condition in addition to the primary diagnoses.)
18. Specify the co-morbidities
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
19. For this visit, how many relatives or caregivers accompanied you?
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person(s)

Code

Route*

Dose amount
(e.g. 50, 100)

Dose units
(e.g. µg/ml, ml, mg)

(e.g. once/day, 3/day)

Frequency of administration

* 1 = intravenous; 2 = injection; 3 = oral; 4 = nasal/gastric tube; 5 = rectal; 6 = topical (ointments); 7 = drops for ear, nose, throat; 8 = inhalation

Name of medicine

20. Medication use: Include any medicines prescribed on discharge.
Write “missing” for any data unknown (e.g. if number of days administered is missing).

Data collection form 5: Outpatient health-care utilization form (cont’d...)

(e.g. 3 days)

No. of days administered

Sample data collection form 5: Outpatient health-care utilization form
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Sample data collection form 5: Outpatient health-care utilization form

21. Were any diagnostic tests used? (If “YES” but no quantity known, write “missing” in
last column. If possible, please note whether each test is for diagnosis or for treatment)
Type

Influenza testing
Bloodtest
test
Blood
Other (specify)

Tick the correct answer

 Yes

 No

 Yes

 No

 Yes

 No

50

Number of tests performed
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Etiology or typea

Med1b
Med2

Med3

Diag1c
Diag2

c Diagnostic test type (Diag1, Diag2, Diag3) refers to the different tests identified.

(e.g. 1 litre IV fluids, 50 mg ciprofloxacin). The number of columns can be expanded to reflect the total number of different types of combination.

b Medication types (Med1, Med2, Med3) refer to the different medications, routes and dose combinations found among patients

a Cases can be classified either according to etiology or severity (i.e. “mild” or “severe”).

Patient ID

Name of hospital

Sample data
data collection
collection form
Sample
form6:6:Summary
Summaryofofoutpatient
outpatientutilization
utilizationdata
data

Diag3

Sample data collection form 7: Unit cost worksheet for medication and diagnostic tests

Sample data collection form 7: Unit cost worksheet for medication and diagnostic tests
Item number

*

Item name

*

Unit of measure

Unit cost

Source

All items used in the treatment of seasonal influenza (inpatient and outpatient) should be included in the second column.
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Sample data collection form 8: Summary of hospital cost worksheet

Length of
Cost per Total
stay in
bed-day bed-days
days
Medication
qMed1 pMed1 qMed2

pMed2

Total
medication
cost
qDiag1 pDiag1 qDiag2

Diagnostics
pDiag2

Note: Columns should be added for additional medication and diagnostic tests (quantities and prices).

7. Total hospitalization cost = total bed-day cost + total medication cost + total diagnostic cost + cost of outpatient consultations.

6. Total diagnostic cost = pDiag1 x qDiag1 + pDiag2 x qDiag2.

5. Total medication cost = pMed1 x qMed1 + pMed2 x qMed2.

4. Enter prices of each item (pMed, pDiag).

3. Enter number of units for each item (qMed, qDiag).

2. Total bed-day cost = length of stay x cost per bed-day.

1. Enter length of stay and cost per bed-day.

Step-by-step guide to complete the table:

Patient
ID

Sample data collection form 8: Summary of hospital cost worksheet
Total
Costs of
diagnostic outpatient
cost
consultations

Total
costs
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Sample data collection form 9: Summary of outpatient visit cost worksheet

qMed1 pMed1 qMed2 pMed2 qMed3 pMed3

Medication

Total
medication
cost
Diagnostics
qDiag1 pDiag1 qDiag2 pDiag2 qDiag3 pDiag3

Note: Columns can be added for additional medication and diagnostic tests (quantities and prices).

5. Total outpatient cost = visit cost + total medication cost + total diagnostic cost.

4. Total diagnostic cost = pDiag1 x qDiag1 + pDiag2 x qDiag2 + pDiag3 x qDiag3.

3. Total medication cost = pMed1 x qMed1 + pMed2 x qMed2 + pMed3 x qMed3.

2. Enter prices of each item (pMed, pDiag).

1. Enter number of units for each item (qMed, qDiag).

Step-by-step guide to complete the table:

Patient Overhead
cost
ID

Sample data collection form 9: Summary of outpatient visit cost worksheet
Total
diagnostic
cost

Total
outpatient
cost

Sample data collection form 10: Out-of-pocket costs questionnaire for patient or caregiver

Sample data collection form 10: Out-of-pocket costs questionnaire for patient or caregiver
Facility information
1. Questionnaire ID:          ; This form was completed by ___________
2. Type of facility: (Facility name)
 National hospital: ________________________________________________________
 Provincial hospital: _______________________________________________________
 District hospital: _________________________________________________________
 Mission hospital: _________________________________________________________
 Others, specify: __________________________________________________________
3. Facility study ID code:
4. Interviewee:

 Patient


or

 Caregiver of this patient

5. Date of completion:

 /  /    
(Month)

6. Date of admission

(Day)

(Year)

 /  /    
(Month)

Date of discharge/referral

(Day)

(Year)

 /  /    
(Month)

(Day)

(Year)

Patient information
7. Patient study ID



8. Patient ID No. from record



9. Date of birth

 /  /    
(Month)

(Day)

(Year)

 Missing/Unknown
10. Gender of patient:

 Male

11. Informed consent date

 /  /    
Month)

55

(Day)

 Female

(Year)

 Missing

Sample data collection form 10: Out-of-pocket costs questionnaire for patient or caregiver

Caregiver information
12. Relationship to the patient:
 Mother

 Father

 Sister

 Brother

 Grandfather

 Grandmother

 Friend

 Other relative: _________________________________________________

 Other (specify): ____________________________________________________________
Transport information of patient
13. How long did it take to get here from patient’s home (including the journey time and any
waiting for transport)?
Minutes



Hours



 Unknown
14. What kind of transportation did patient use to this hospital or clinic?
In case of multiple means of transportation during this trip, please tick only the
transportation that was used for the longest distance.
 Car

 Bus / train

 Bicycle

 Motorbike

 Taxi

 By foot

 Boat

 Ambulance

 Other,
specify:_____________________________________________________________________
15. If the patient paid for transportation to the hospital or clinic, how much did the patient
pay? ______________________ (put 0 if no payment was made)
16. How many trips did the patient make to visit your facility?
  (Total numbers of round trips) (put 0 if no visit was made)
Examples: 3 relatives’ visit one time [n = 3 trips]
One relative visits three times [n = 3 trips]
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Sample data collection form 10: Out-of-pocket costs questionnaire for patient or caregiver

Transport information of caregiver/carer
17. What kind of transportation did the caregiver use to bring the patient to this hospital or
clinic?
In case of multiple means of transportation during this trip, please tick only the
transportation that was used for the longest distance.
 Car

 Bus / train

 Bicycle

 Motorbike

 Taxi

 By foot

 Boat

 Other,

specify:____________________________________________
18. If the carer paid for transportation, how much did the carer pay to visit this health-care
facility?
(Round trip, one person) __________ (Put 0 if no payment was made and 999 if don’t know).
If you used different means of transportation, please choose the one you used most often.
19. How many trips did the caregiver or household members make to visit your patient?
  (Total numbers of round trips) (put 0 if no visit was made)
Examples: 3 relatives’ visit one time [n = 3 trips]
One relative visits three times [n = 3 trips]
20. Treatment costs; before visiting this facility, did you seek help from any of the following?
How much did it cost you for medicines, tests, consultation and other financial costs?
(Caregiver should list all the facilities visited, then ask the costs of each item for each place
visited, one at a time.)
Expenditure/
facility

Private
hospital

Private
clinic

Public
clinic

Pharmacy

Drug
Diagnostic tests
Consultation
Other financial
costs
Total cost
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Traditional
healer

Friend

Shop

Other

Sample data collection form 10: Out-of-pocket costs questionnaire for patient or caregiver

21. How much did the household actually pay for: medicines, tests, consultation and other
fees for this visit or hospitalization? AND How much was the household required to pay if
the house hold paid less than the required amount?
Item

Medicin

Tests

Consultation fee

Other fees

Total

Cost (put 0 if no payment
and999 if you don’t know)
How much were you
required to pay?

22.1. Is the patient losing some income for being here today?
 Yes

 No

If you were not here today, what would the patient be doing? (Multiple responses allowed)
 Nothing

 Housework

 Looking after my children

 Working (specify)

 Other (specify)

 Don’t know

22.2. Is the caregiver losing some income by being here today?
 Yes

 No

If you were not here today, what would the caregiver be doing? (Multiple responses allowed)
 Nothing

 Housework

 Looking after my children

 Working (specify)

 Other (specify)

 Don’t know

23.1. How many days or hours have you lost as a result of illness instead of working?
_____________ (Put 0 if nothing and 999 if you don’t know)
AND How much income have you lost as a result of illness instead of working?
_____________ (Put 0 if nothing and 999 if you don’t know)
)
23.2. How many days or hours have caregiver(s) lost as a result of taking care of your patient
instead of working? _____________ (Put 0 if nothing and 999 if you don’t know)
AND How much income have caregiver(s) lost as a result of taking care of your patient
instead of working? _____________ (Put 0 if nothing and 999 if you don’t know)
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Sample data collection form 10: Out-of-pocket costs questionnaire for patient or caregiver

Financing of the costs of treatment and transport
24. Has the illness affected the family financially?  Yes  No
25. Where did the money come from to pay for these expenses?(Multiple responses allowed)
 Cutting down on other expenses

 Using savings

 Borrowing

 Selling assets

 Asking for donations from friends and relatives
 Others, specify __________________________________________________________
26. What is the total number of people in your household? (First give the total number of
adults and children (i.e. under 18 years). Then put the number in each age group)
___________ Adults

___________ Children

___________ 18–28 years

___________ 0–5 years

___________ 29–38 years

___________ 6–10 years

___________ 39–48 years

___________ 11–17 years

___________ 49+ years

27. What are the total expenses of the household where the patient lives?
Item/amount

Per month

Food
Education
Rent
Household items
Medical/health
Total
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Type of care

Length of stay
(where applicable)

Age of
patient

Transport cost Medicines
(1)
cost

Diagnostic
tests cost
User fees

Total
medical cost
(2)

Note: Additional variables can be added on type of facility and patient characteristics to explain any variances.

Patient ID

Time loss
(mins)

Indirect cost
(3)

Total cost
(= 1+2+3)

Name of hospital __________________________________________________________________________________________________

Sample data collection form 11: Summary of out-of-pocket and indirect costs
Sample data collection form 11: Summary of out-of-pocket and indirect costs

Example: Letter to healthcare provider for participation in study on direct medical costs
Example: Letter to healthcare provider for participation in study on direct medical costs
		
of in/outpatient care of seasonal influenza

of in/outpatient care of seasonal influenza

Date:  /  /    
Dear Dr. _______________________ ,
The [enter name of institution coordinating the study] is undertaking a study to
determine the treatment costs of patients with seasonal influenza. You have been
treating patients with this illness recently. One of the components of the costs of
treating these patients is the cost of [inpatient or outpatient care]. Kindly answer the
questions in the attached short and concise questionnaire. If your records are
complete, we would also like to be allowed to abstract the records of <add number
here> patients with seasonal influenza.
Thank you for your cooperation. A summary of the results will be sent to you once
the study is completed.
Respectfully yours,
[Name]
Principal Investigator
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Textbook
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