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The year 1978 was a milestone in the history of health
care development. It was year of the Alma Ata Declaration,
of which mention has been made in the opening chapter. As
stated therein the declaration resolved to launch a global ef-
fort for attaining the goal of Health For All (HFA) the people
of the world by the year 2000, that will permit them to lead a
socially and economically productive life. The key approach

for attaining this goal was identified as Primary Health Care
(PHC) based on the principles of:

e Equity or care according to needs; universal coverage of
defined populations.

e Health care which is culturally acceptable.
At a cost that the community can afford.
Active community participation.

Over the last decade experiences from different countries

have highlighted the need of reliable information for decision
making.

A 1987 World Health Organization Report on Evaluation
of the strategy for Health for all by the year 2000 states:
“the main constraint reported by practically all countries is
inadeguate information for managerial process to provide
systematc and analytic information for continuous assess-
ment of the situation, determination of priorities, improvement
of management and evaluation — the Health For All strategy
demands an integrated managerial approach — and also
monitoring and evaluation with a view to modification or re-
adjustment of the strategy as part of the continuous cycle.”

Yet there has never been a greater need for robust health
information. As the world community has turned its attention
to meeting Millennium Development Goal targets, and
ever increasing resources are going towards preventing
and treating high burden diseases such as HIV and AIDS,
tuberculosis and malaria, decision-makers need to be able
1o rneasure whether policies and programs are working,
and whether progress is being made towards the goals that
have heen set. Donors are also placing more emphasis on

performance, linking the release of funds to performance
hased measures,

Decisions need to he taken at all levels of care from

' polic
making at the federal level to the hasic he !

alth care facil-

inhery, to the home level by ;
ity atbtgfs Z?\pr; t?:e donor agencies for f};n':i?
.’r‘;zg\'.re some kind of information. Manageme, inf: !
hence provides all the information needg dby i
clinicians, and health service USers to improyg i
population health. X

Definition of Management Informag,
System

The system which provides an organized method of
lecting data and assimilating it into information to p
for management decision making is called Manag
Information System (MIS).

iVidu
g o

A few years back, in the health sector, this systn
called Health Information System. However, with t
derstanding and realization that, the information proc
through the system is used for management decision
ing, the term Management Information System hasg
greater acceptability.

Health management information system (HMISf)mbed

integral part of national health system can be de

) ' . . ana]
a mechanism for the collection, Processmg'ﬁing

transmission of information required for °r9amn '

ating health services, and also for research @

The information generated by HMIS Of b iden®

going health related activities facilitate the &
decision making and effective managemen’ o
System at all levels( central, local and It in
assist planners and policy makers in st y
functioning and trends in demand and WO

isto
1SSt e

Characteristics of information prod4
sic idea behind effective and efficient H
- mation that must be reliable, relevant up
timely and reasonably adequate S° ion
properly by health managers and dec’
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: pasic building blocks of HMIS is Data which
e Of the cessed into information. Both of them are
ater O ronts of HMIS. According to Russell Ackoff, a
gl COM onoerist and professor of organizational change,
ctems t:teof the intelligence hierarchy can be classified
t‘iategories:

; consist of discrete observations of attributes or
, Datﬁts These facts and figures can either be qualitative
',o‘rlauantitative
\formation is the data tha't are processed to be useful,
] !"fo can be transformed into information by reducing,
,Datamarizing and adjusting them for variations in an at-
r;npt to communicate meaning.
knowledge is typically defined with reference to informa-
tion. Information that have been proce;sed, organized or
structured in some way, or else as _belr_u;,] applied or put
" into action. Plato referenced it as “justified true belief.”

wisdom is the ability to increase effectiveness. The
: knowledge and experience needed to make sensible
" decisions and judgments. Wisdom adds value, which
~ requires the mental function that we call judgment. The
' ethical and aesthetic values that this implies are inherent
' to the actor and are unique and personal.

e data that is not transformed into information and the
rmation that is not utilized for decision making after ap-
cation of knowledge and wisdom is of diminutive value.

i
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e Need for 2 Management Information
M in PHC Programs

ffecti .

rse:gi\:,e P;:ma,y Health Care programs require constant

drugs agdo the ac3“Vltl_es of personnel, adequate provision

- Cgies g Other supplies and effectiveness of intervention
& MPployed for specific problems. MIS provides the

ENEntry toals for establishing the infrastructure for man-
an Supervision,

nform .
alion is neeq
e
Uses of infor €d at all levels, however, the purpos

Mation differ at different levels. Let us take

the examples of Growth Monitoring and Promation (GMP)
component of a PHC program:

® Health care workers and parents are interested in the

health of children. They use heights and weights of chil-
dren to monitor the health status of individuals.

A PHC program supervisor (a Lady Health Visitor or a
Community Health Nurse) is interested in coverage and
efficiency of the program. She needs to know how many
of the total target population of under five children have
been monitored for growth promotion in the last quarter
and what proportion are malnourished.

APHC program manager along-with the supervisor moni-
tors effectiveness of intervention. They need to know,
of the children malnourished, what proportion showed

improvement, deterioration or no change over a given
period of time.

Planners may use information from GMP component of
the program to compare alternative methods of GMP
and to assess program effectiveness and efficiency. In-
formation at this level is also used for making decisions
pertaining to optimal use of resources.

T

ssentials of a Health Managament
infermetion Systsm

P . - T T-Y )
NN =T (27 2iQmansc n; & £t \
LoosGiilia) Gi2INnenis or HivliN

Every information system has three essential elements -

an input, an output and a process that links them in scme
functional way.

The inputs of a MIS are the data on selected activities ar
happenings that will produce the required information.

The processing component of a HMIS is the means by
which data are transformed into information. Raw data are
generally unusable except for individual case management.
They have to be collated, aggregated, analyzed and pre-
sented on time, in legible and understandable formats.

The output of the information system consists of processed
information to satisfy one or more user needs.

Steps in developing HWIS

e Planning and Designing Phase is the first phase of
developing MIS that ensures the systemic development
of information system that will generate valuable infor-
mation required for particular program. The process of
planning depends on the objectives of the program and
comprises of situation analysis, budgeting and develop-
ment of software.

e Implementation Phase: This is by far the most expensive
and time consuming phase in the development process.
Implementation phase consists of developing all of the
system components -- data collection forms: data col-
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i cessing proc
lection, transfer and pro ;

. : e
procedures and screens, SOﬁWﬂégure e
distribution; quality control proc

time training of manpower

Monitoring and Evaluati

quiry into the performance

audits and maintenance to en

functioning properly.

@ Monitoring is day t0 day ov
working

m Evaluationisthe periodic check 0
results evaluation

o Eormative;-evaluation is the process that goes

on all through the implementation phase of the

|t is very important as major changes
program. It ry imp o

might be made in the program dL_Jring implen
tion based on results of formative evaluation

o Summative:- this is the formal evaluation done
- atthe end of program

on Phase is the phasé qf (lec
of aprogram includes period
sure that the system IS

erseeing of program

fimpact or program

Fssential Requirements of HMIS

AWHO expert committee identified the following properties
should be present in health information system:

i Nt

The system should be population based

The system should avoid the unnecessary agglomeration
of data

The system should be problem oriented

The system should employ functional and operational
terms (e.g. episodes of illness, treatments regimens,
laboratory tests)

The system should express information briefly and imagi-
natively (e.g. tables, charts, percentages)

The system should make provision for the feedback of
data.

nnnente nf HAAIC
J ,ru,'.f;i:'lu O} n‘//lfu

There are several subsystems within health information

;ystem.Acomprghe_nsive health information system requires
information and indicators on the following subjects;

Demography and vital events
Environmental health statistics

Health status; m i T _
of life ortality, morbidity, disability and quality

Utilization and non utilization of
dance, admission, waiting lists

Indices of outcome of medical care

Financial statistics (cost '
. ) ex
particular objective penditure) related to the

health services; atten-

important Features for IS

A .
well designed HMIS should take into account the

e

following:

Relevance: In designing the pq
made to ensure that data collecg, 'e%ffnq
essential to the monitoring ang eval, Sy
program should not be part of f0uun:t'°“ F‘fot; \
standardization: Efforts shoyq pg d a%"::
formity in definitions of variables oy St @n:"
to maintain uniformity otherwise e, I
tion of variables would pose Problems Steﬂcy[n"ﬁ
impact of interventjon. For example thw g,
infant varies from time to time, then i 3 deﬁnig;?
Mortality Rate wili carry no meaning i,
data collection and processing Should b Y
function of PHC team. Pang,

o Data Collecting and Aggregating Insty,

ments to record data should be simpje an(;“eent.g:[,j
stood by the users, examples of which o i
monitoring chart shown elsewhere ang the g b
report shown in Table 10-1. Dais may be tfainea.»

the monthly report chart shown in Figure 10,

o Data Presentation: It is important that Processy
should be presented in appropriate formatwhich
understood (See Figure 10-2 and 10-3).

o Flow of Information: The collection of data, the
ing and flow of information should be on time, sot;
information needed to make decisions should bea:
when and where decisions are taken. For exan
the information on the number of malnourishedd:
showing no change in their weights in the lastdn
does not reach the supervisor on appropriate e
tant decisions for action are delayed. Thesechi{dre
at risk of slipping in to severe degree of malnours?
which may result in deaths, unless timely intened
undertaken (See Figure 10-4).

e Filtration of Information: A lot of informa
generated by the MIS. Al of these may notbed™
at every level of decision making. Only '“fo"nel
quired for decision making at that particular lev
to be forwarded.

gl
o Feedback: After processing the dat imo meTM
feedback at all levels should be inbU“t.|n I8 yse
that the people collecting data appreciat® ejghtﬁ"
example, at the family level, feedbadf of hec””!
a child, as demonstrated by the directio” 0 esw“""i
road to health card, could stimulate the " ald o
for action. The feedback of aggregat®® " et
in the target population gives informatio" ont?!
personnel on effectiveness of GMP s.trateg
status of all children in the community

e

tion &l

Informations Collected From HM {f,maﬁoﬂ”ﬁ

Though HMIS provide a wide range of 7 et
atvarious levels to manage health system ;™
data on following issues must be collected:

4
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Weight change Grade 1. Il according to Gomeyg Classiﬁc;im
Eigure 10-2

form of a bar diagram.

Eigure 10-.
Data presentation in a par diagram. The figure depicts the percent  Data regarding the nutritional status of children is prg
number of children with reference to their weights. ey

Source: MIS Quartely Report, GMP Component, The Aga Khan University PHC Program Source: MIS Quartely Report, GMP Component, The Aga Khan um

1. Epidemic diseases 13. Goiter
2. Drug supply and distribution position 14, Viral hepatitis
3. Preventive care in children under 5 years 15. AIDS
4. Preventive care for mothers 16. Snake bite with signs of poisoning
5. EPI 17. Dog bite '
6. Malaria 18. Scabies
7. Family Planning Services .
8. Tuberculosis ' Indlcators |
9. ARI Definition: The day to day measure of efficfeﬂCYPfan;
10. CDD assessment of impact require some variable which fcﬁacﬂ’efﬂ
' . . q measure changes of effectiveness or degree 0”8 e%
11. Status of the instruments, equipments, drug, manpower, Variables which aid in appraising these C'ha'ngefh:;
etc. indicators. Ideal indicators should be valid i€. Al
12. 18 priority health problems be both accurate and reliable. Accurate thal I:;;easuﬁi
actually measure what they are SUPPOSBdE’be ihesi®
18 Priority Health Problems they should be reliable - the answe.r' S}hgtjcumsfan
i i in simila
1. Diarrhea measured by different people l.n s ot o
2. Dysentery Indicators can be formulated input indi anocaliﬂf‘i," .
3. AR inputin a program, for example, reSO‘frcfors m,gaugl%
' (clinical malaria) of manpower, finances, drugs etc. Inq'(::cators or e
4. Fever (C gram efficiency are called process in ha Vmgweigm ol
5. Cough more than 2 weeks the propartion of malnourished children cure e 0
6. Suspected cholera the last quarter. Output Indicators msiacatorsfo(' !
7. Meningococcal meningitis services utilized curing the program. dimpacti” ";;wé
' Poliomyelitis effectiveness of the program are Ca“emal lity y
4, Pal I y example Infant Mortality Rate, Mate Jont® gojﬁ,
asles e
Tk atal tetanus Selection of indicators should bif:qsuem undcearteﬁ‘d
10. Neon _ objectives of the program listed sU . varios
11. Diphtheria ries of indicators. Table 10-2 shows
12. Whooping cough

of indicators. !

=
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gi-directional and regular flow of information is important to ensure availability of
information at the appropriate levels of management decision-making
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I Information lnforrn_ation I
feedback i Flow

R S e A R T fe e |

r

Decision level

Figure 10-4 - R,

Simplified Schematic Diaéram:

D s il A e A -t

Source:The Aga Khan Univérsity Primary Health Care Management Information System

Strategic And Operational Issues

The_data needed in a comprehensive health manage-
ment information system ranges from birth, morbidity and
Mortality data, to type and location of health personnel, to
tsyup; ::f quality of clinical services provided at national and
. demlonal Ieyel and finally to population indicators, such
ion Canograp_h'.CS and socio-economic status. This informa-

8 igUrei.d'V'ded into five different domains, as shown in
inpy Igure 10-5: health determinants, health system

health s
€alth statys, ystem outputs, health system outcomes, and

Di .
+ “eases Notifiable To WHO
d Cholera
* Plagye
Yellow fever

‘

Table 10-2

Categories of Indicators with few examples

Availability of Health Care: B e -
Ratio between population in various administrative units
and health facilities and health manpower available.

Accessibility of Health Care:
Percentage of population within 5 kms or one hour walk

of nearest trained health care provider.

Acceptability and Quality of Health Care:

Proportion of immunizable communicable disease cases
for which patient history reveals past immunization for dis-
ease contracted.

Social and Economic Indicators Related to Health
o Rate of population increase

o Adult literacy rate

Indicators of Provision of Primary Health Care

e Percentage of homes with children under 5 years or with
pregnant women visited by community Health Waorker
in a specified period of time

e Percentage of pregnant women who receive ante-natal
care at least once.

Number of Ante - natal contacts % 100
Number of expected births

o Percentage of children aged 12 through 23 months who
‘are fully immunized.

Healih Staius Indicators
Percentage of children under 5 who are malnourished
(according to Gomez's classification. Grade I, 11, IlI).

Number of children < 5 who are in Grade |, I, llI
Total number of < 5 children

X100

Infant Mortality Rate (IMR)

Number of deaths of children
less than one year during past year

Number of live births in that year

%1000

Maternal Mortality Rate (MMR)

Number of pregnant women/or women
within 42 days post partum who die from any
cause related to aggravated by pregnancy or its
management (but not accident) during past year

" Total number of live births during past year

* 1000
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Health Information Domains
t—-—.a.-.e,—n:mﬂ-""-—rM BEma

Information
Service availability
and quality

Diseases Subjected To International
Surveillance

1. Louse borne typhus
2. Relapsing fever

3. Polio

4. Influenza

5. Malaria

6. Rabies

7. Salmonellosis

Socio-economic &

B T

Health
System
Outcomes

Service Utilization

Health
Status

Mortality

Morbidity /
disability

Well-being

Notification of Diseases: is historically important
was the first health information System establisheg B

The primary function of notification is to effect preveni
and/or control of the diseases,

Hospital Records; the eighth report of WHO ExpertCon
mittee on Statistics recommended that hospital stais
be regarded in aj| countries as an integral and basic
of the nationg| Statistical program,

Diseases Registers; the term registration implies sone
thing more than notification. A register required thatapee;
Manent record be established, that the cases be follot\;lUm
up, and that basic statistical tabulations be prepared
on frequency and on survival.

. hel
Record Linkage; is the process of brlnglﬂfgnt]?g)e‘l
récords relating to one individual (or to one aThe "
record originating in different times or placels-andmam
Medical Recorg Linkage implies the a5§embfyaﬁleo d
tenance for each individual in a population, ?]
more important records relating to his health.

iesv™,
Epidemiologica] surveillance; in many °,°3§g olfe"’dlle
Particular diseases are endemic, specia for € 3"”]”.
cation programs have been instituted, alsaria, tuper
national diseases control program for ma 5
losis, etc, -nformaﬁonde'
Oral health services records; a lot IOLLIH patie”:vaw
also found in the records of hosp Ita| clinics: prcnoﬂ'
partments, Primary health centers, pﬁ z;renterﬁ'5
Practitioners, mother and child healt
health records, etc.

y
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He onme"‘a' health data; health statistics are now
ir

10 rovide data on various aspects of air, water
ough se pollution, harmful food additives, industria]

nd Qr?t‘s inadequate waste disposal and other aspects
cants,
f)ilhe gnvironment
i person“e' sources; for example, number of
0. Heas cians dentists, pharmacists, veterinarians, hospital
hy ’ |
rF:UrseS. etc. H
glation SUrveys; the term Health Survey is used for
m pope s relating to any aspect of health, e.g. morbidity,
: ortality nutritional status, etc.
m '

[ quantifiable information
- NonInformation on health policies
. Health legislations

r public attitudes

[ program costs

e) Procedures

f) Technology

Jinkage Between Information Sources

The HMIS relies on data collected from several sources
(Figure 10-6): service delivery, finance, human resources,
logistics, and capital assets. To provide as complete a pic-
wre as possible of the h.ealth sector, information from other
governmental organizations and from the private for-profit
and not-for-profit sectors should also be included. HMIS data

s

N

should also be harmonized with health-related and ml,!lti-
sectoral data collected by other organizations, such as vital
events registration, census, survey, etc. Providers of HMIS
and other health-related information need to establish com-
mon data definitions and understanding on how to interpret
the information.

Functions of Health Management

Information System

HMIS, like drugs, skilled manpower, logistics, equipment,
and so forth, is an essential ingredient of an effective and
efficient health care system.

The HMIS is a tool which enables the program personnel, at
various levels, to oversee the smooth running of the various
components of PHC system, and to assess the program’s
effectiveness. In other words, the prime function of the infor-
mation system is that of monitoring and evaluation. Without
this process one is blind to the effectiveness and efficiency
of the program.

Uses of Health Information

® To measure the health status and to quantify the health
problems, medical and health care need

® Forlocal, national and international comparisons of health
status (for such comparisons, data need to be subjected
and standardization and quality control)

Reley,

\i”f he&’th‘ing-rm\-‘ -
~—— ___‘_imols for different levels of the health system

N o,

=8
; $ £ - GLOBAL -
A == REGIONS
£ 8 5] , / ;:gc_ouNRnEs-'\
Hle|lE]|5]|E| 4 | f———
g g § il N 1 / ~ PROVINCES \
e / ~_DisTRICTS \

Y % COMMUNITIES FACILITIES

flaurg 9.4
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services f Satisfactlo
o For assessing attitudes and degré
beneficiaries
e For research and trainingd
Diseases Early Warming Sy stem (g, Lplic health
communicable diseases remain the nt;'aji gnd ortality
concern and are the prime cause 0 morb! 'sl}: A epidemics
throughout Pakistan- pakistan is at high : ror supPV:
because ofovercrowded cities, uns fe drin«! 9 itons, 0
inadequate sanitation, poor socio € orjom_l  erage h
health awareness and inadequate va_xccmatlon c o man
risk of outbreaks due t0 infectious duseasef 1:)5;9 o emen
|ds during disaster and resultant populatl :
fold g iencing recurrently during

which Pakistan has been exper

last few years.

Considering this scén sence of @ functiO!
Diseases Early Warning System (DEWS) has been @ prior-
ity within the health sector in Paki imely detect and
predict potential outbreaks of theseé disasters for effective
response. World Health Organization (WHO), in close cgllab-
oration with the Ministry of Health (MoH) pakistan, ;
and setup DEWS shortly after October 2005 earthquake with

the following goals and objectives.

Goals and Objectives 0i DEWS .
The goal of the DEWS is to reduce to morbidity and mortality

by early detection and response to epidemic-proné diseases.

The objectives are to:

ort weekly disease trends from country-wide sentinel

e Rep

sites
e Respondtoalerts within 24 hours and control outbreaks

_ including water quality, sanitation inputs; clinical case
management; health promotion as needed.

Diseases selected for DEWS
Acute flaccid paralysis/ Poliomyelitis, Plague, Dengue, Ma-

|aria, Measles, Typhoid, Viral Hepatitis, Diphtheria, Pertussis
Neonatal Tetanus, Influenza, HIV/AIDS. ’

Health Management Information System In

Pakistan
A countrywide facility-based Health Management Informa

tion System (HMIS) was developed i i :
1990s. This effort was initiated b?/ thenazgilgizzllt?] the early
Cell, now the national HMIS Cell of Ministry of H SENie
vincial Health Departments also fully shared this eqlth, iy
development process. International agencies ?E”‘C'patory
UNICEF and WHO extended both technical ke QSAID,
support. This system has now been implementezri]r(1j ;:'ngncial

Phased

- principles descri

e than 90% primaly neaijt
oystem. N carg fwﬁ
o1, 117 districts (out of total of § m
Till Juné ir data to the National HMIS cgj, dism
the peripheral hea}th facilitieg t6 N d%
r rs, then to the Provincial Computthe Dig{;ta
CompU T he information rea(.:h.es the Nationa|el;cenlerq
yltimaté Y’te( diskettes where _|t is analyzed thro, SC;'i
e an gh statistical Package i h. y
softwal 5). The ata is analyzed at the distri, Oma|sﬂ
he facility level. Na@iona! Consoﬁdan(,nt le ebu'[
d the f€€ ack of this data is being delayed ddea g
an istance involved petween health facilitieg Ot
Nat_ional HMIS Cell. District maﬂagea By
ont e pl'OVilj](.:ial level without estabiris [aﬂg,
op with the facilities. Shing,
mmunity basedhinfofrmation system has
in 1994, which is functioning u
been developed ; Jy Planning and Primgryn::;me N
(NPF " |n addition there are several other informgﬁaj
cifically geared to The needs of vertical prog arﬂﬂn
such as EP. 1B, AIDS, Malaria, etc., which are not f””Yins.
tegrated into HMIS. However, the software for NPFPgpy:
is based on the same parameters that of HMIS sofug
(Figure 10-7). '

r and M

Conclusion
The field of HMIS is in the pro
ally adopting and adapting to the trends suitable for givr

communities and countries. No single information systemcet
be designed which could be adopted universally. Problers
may be community specific or country specific. The Informé
tion system has to be tailored to serve circumstances preval
ing in specific community or country. However, the gened
bed above are universally applicable.

cess of evolution and contiu

4
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vital Statistics

rove cause-
LT—%eath system
through introduction
of verbal autopsy
instruments into
the Pakistan

¥

~

Establish linkages
for data on birth
registration

Role: NADRA

|
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Integrate piecemeal
communicable
disease
surveillance
activities into a
comprehensive
public health
surveillance system

pemographic Role:

survey Respective
programmes of MoH

Role: FBS

.;a

Institutionalize
surveillance in high-
risk groups

Role:

Respective
programmes of MoH

Expand the base of
population-based
surveillance of
NCDs to a national
level

Role:

Respective
programmes of MoH
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Registry -based
surveillance:
Provide support
to mature cancer
registries and
establish a stroke
registry

Role:

Respective
registries

Establish management information
systems in public sector hospitals,

_Strengthen HMIS, broaden its 'base‘
and improve data connectivity

Establish information systems for the
private sector, linking them with HMIS

linking them with HMIS

Reconfigure Multiple Indicator
Cluster Survey(s) to district-
specific needs and consider
integrating these with PSLMS

Role: FBS

Role: HMIS

Ensure appropriate instruments
in the Pakistan Social and
Living Measurement Surveys
to measure information

of relevance to the social
determinants of health and the
inter-sectoral scope of health

Role: FBS

lntégrate information from
PDHS and other NIPS Surveys
into the health sector

Roie: NIPS

el

Conduct integrated health
interview based surveys

every five years and health
examination surveys every 10

years

Role: PMRC

Establish means for monitoring the per-
form;nce of the health system such
as fal{ financing, responsiveness, stew-
ardship, governance and transparency
and other indicators, which measure
quality of care, acess and efficiency and

establish a system for national health
accounts

Role: NHPy
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Conduct Burden of Disease
analysis every 10 years

Establish institutional capac-  Role: NHPU

ity for translational research

Role: NHPU

Create an open access regis-
try for clinical trials
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Establish linkages with aca-
demic institutions to leverage
evidence from epidemiologi-
cal and basic research for
decision-making

Role: Academic institutions
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