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6.1. Introduction. 

In the previous unit-5, we studied as to how the huge amount of data is reduced into summary figures, viz., incidence 

and prevalence. We would make further comparisons between these in two groups to get the measures of association 

and the amount of additional risk, in the form of measures of Risk ratio as RR, OR, and various measures of Risk 

Difference as AR, AR%, PAR% and PAF. However, these measures are like “principles” which have to be converted 

into “practice”, by calculating incidence and prevalence, which are specific to different types of diseases or different 

requirements of “Health Care Management” (HCM), which, in one word are called “indicators of health and disease”. 

For the health care administrator, development of such measures or “indicators” and getting valid and reliable 

information about them is vital for the entire process of planning, execution and evaluation of health programmes.  

All  the  functions  of  health  management,  viz.,  planning,  organizing,  staffing,  directing,  controlling  and  

evaluating  require  valid  and  reliable  information  about  the  community  to be  served  and  this  information  is  

provided  by  actively  collecting   data  for  this  purpose,  utilizing  the  various  tools  and  techniques  of  

epidemiology  and  research  methodology,  discussed  in  the  various  preceding  units,  such  data  being  “primary  

data”  (collected  primarily  for  the  purpose  of  research,  epidemiology  or  health  planning).  Alternatively,  the  

health  administrator  can  obtain  “secondary  data”  (data  collected  for other purposes  but  being  utilized  for  

purpose  of  epidemiology,  research  or  health  planning),  by  tapping  the  various  “Sources  of  information”  as  

explained  in  the next unit -7. Whatever  be  the  source  of  data,  the  health  care  administrator  or  the  epidemiologist  

has  to  summarise  it  into  certain  “summary  figures”  to  give  a  quick  idea  of  the  state  of  affairs,  so  that  

meaningful  interpretation  against  the  socio-demographic  backdrop  of  the  community  can  be  made. In  other  

words,  there would be the requirement of  certain  “measures”  which  indicate  the  health,  disease  and  health  and  

health  related  conditions. In this unit, we will deliberate as to how the various summary measures like incidence and 

prevalence are actually converted into indicators for use in health care management, the various types of these 

indicators and the current status of these indicators in context of our national health scenario. 

6.2. Objectives. After studying this unit, you should be able to understand the computation, usage and importance of 

the following indicators of health and disease, commonly used in health care management, and get an idea of the 

current status of these indicators in our country: 

6.4.1. Measures of Mortality  

6.4.2. Measures  of  Morbidity 

6.4.3. Measures  of  Fertility 

6.4.4. Measures  of  Health  Care  Services  

6.4.5. Other  measures  of  health  (as  nutritional  status,  child  development,  quality  of  life) 

6.4.6. Social,  economic  and  demographic  measures  related  to  health  (literacy,  occupation,  income,  

environmental  measures  etc.). 

Part-1: Epidemiological measures (indicators) of health and disease in health care management 

6.3. Some basic terms : While discussing the various measures of health and disease in health care management, 

there are certain terms which are frequently used, as follows: 

6.3.1. Goal: Also known as “Aim”, it is the statement of the overall purpose intended to be achieved by a health care 

program or activity. It is usually a general / broad statement and not very specific.  For example, in our health planning 



process, “overall improvement of the health status of mothers and children” is a stated goal in our various five year 

plans. 

6.3.2. Objectives. These are specific and measurable statements through which the goal will be achieved and which 

are used to measure performance and progress. For example, in the broad goal of  “overall improvement of the health 

status of mothers and children”, as stated above, the statement “children aged upto 1 year of age to be covered 

universally (100%) with the vaccines against TB, Diphtheria, Pertusis, Tetanus, Polio and measles by the end of 2017” 

is an example of one of the objectives to achieve the said goal. 

6.3.3. Indicators & Targets. “Indicator” is a parameter of measurement, which is quantified by attaching it to a 

“Target”, with a view to measure the achievement of the objectives. For example, in the above objective which says 

“children aged up to 1 year to be covered universally (100%) with the vaccines against TB, Diphtheria, Pertusis, 

Tetanus, Polio and measles by the end of 2017”, the statement “coverage of children aged upto 1 year with vaccines 

against 6 diseases” is the “indicator” while “”universal (100%) coverage by the end of 2017” is the specific, 

measurable and time-bound target attached with this indicator. 

Thus, very often, in our health care management planning at the national or state level, we say “to achieve a 

significant reduction in maternal mortality, by bringing down the maternal mortality rate to less than 100 per 1 lakh 

live births by the end of 12th five year plan (2017)”, the phrase “to achieve a significant reduction in maternal 

mortality” is the objective, “Maternal Mortality rate” is the indicator and “ bringing it down to less than 100 per 1 

lakh live births by the end of 12th five year plan (2017)” is the target. The “indicator” thus tells us as to “what will be 

actioned or changed” while the target tells us as to “how much (magnitude) and by when (time-line) will the indicator 

be improved or changed”. 

6.4. Classification of epidemiologic  “measures”  of  health  and  disease. The epidemiological indicators / 

measures of health and disease in public health care management  can  be grouped  as : 

6.4.1. Measures  of  Mortality  

6.4.2. Measures  of  Morbidity 

6.4.3. Measures  of  Fertility 

6.4.4. Measures  of  Health  Care  Services  

6.4.5. Other  measures  of  health  (as  nutritional  status,  child  development,  quality  of  life) 

6.4.6. Social,  economic  and  demographic  measures  related  to  health  (literacy,  occupation,  income,  

environmental  measures  etc.). 

 

6.5. Measures  Of  Mortality. Measures of mortality (death) are always incidence measures since deaths will always 

be recorded as “new” cases (occurrence) of deaths out of a group of living persons, over a defined period of time. 

Measures  of  mortality  in  HCM  can  be,  broadly,  of  three  types  :- 

6.5.1. Crude  Mortality  rates   

6.5.2. Specific  Mortality  rates 

6.5.3. Standardised  Mortality  rates.    

Activity – 6.1 

Assume that you are the Chief Medical Officer of a district. You have been directed by the Health Director 

of your state to bring about perceptible improvements in the health status of the population of your district 

in the next calendar year. Against this background, write down your goal / aim, major objectives and targets 

with indicators for your above program.  



6.6. Crude  Mortality   Rate. The  Crude  Mortality  Rate,  also  known  as  Crude  Death  Rate  (CDR),  gives  us  

the  deaths  in  a  defined  community  in  a  year  per  1000  mid-year population  (i.e., population as on  the  middle  

of  year, i.e.,  on  1st  July)  in  that  community  or  area.  Thus, 

 

  Total  deaths  in  a  defined  area  in  a  year 

CDR  =  ___________________________________  X  1000 

  Mid-year  population  (as  on  1st  July)  in 

  that area  during         that         year 

The  CDR  is  useful  for  making  “quick”  comparisons  regarding  death  rates  between  two  population  groups  

and  for  making  a  quick  estimate  of  load  of  mortality  in  a  given  population.  However, CDRs  between  two  

populations  may  differ  from  each  other  due to certain extraneous factors. For example, CDR of Switzerland may 

be higher than that of Panama, since Switzerland has very good health status and a very large proportion of its 

population is elderly, and death rates will anyway be high in elderly population; thus the  observed  differences  in  

the  CDRs  of  2  populations  may  be  because  of  the  different  age-structure  of  the  2  populations.  In  other  

words,  this  is  a  state  of  possible  confounding  and  “adjustments”  for  such  confounding  are  made  by  the  

procedure  of  “standardization”  which  will be  covered  in  detail  in  a later unit. Secondly,  the  CDR  does  not  

tell  us  as  to  which  particular  “subgroups”  are  most  affected  or  what  are  the  important  problems  (eg,  it  does  

not  tell  us  whether  deaths  are  more  due  to  TB  or  accidents, or whether they are more in males or females, etc.).  

For  this  reason,  “specific  rates”  are  computed. 

6.7. Specific  Morality  Rates. Specific  mortality  rates  provide  more  meaningful  information  as compared  to  

their   crude  counterpart,  by  identifying  the  “risk  of  death”  in  different  subgroups  or  risk  of  death  due  to  

specific   diseases.  The  commonly  used  “specific  mortality  rates “  are  as  follows  :- 

6.7.1. Age  Specific  Mortality  Rate  (ASMR)    

  No.  of  deaths  in  a  particular  age  group  in  a  defined  area  over a  defined  time  period 

ASMR  =   ___________________________________________________________________  X 1000 

  “Mid-point”  population  of  that  particular  age  group  in  that  defined  area 

For  example,  if  in  a  country,  there  were  1  million  children  in  the  age  group  1  to  5  years  (as  on  1st  July  

1995)  and  during  2015  there  were  1000  deaths  among  children  1  to  5  years  age,  then  ASMR  (for  children  

1  to  5  years) =  {(1,000) ÷ (10,00,000)}  X 1,000 =  1  per  1000. The  ASMR  gives  the  “risk  of mortality”  for  

that  particular  age  group  over  the  defined  period  of  time.  With  the  above  ASMR  of  1  per  1000,  we  interpret  

that  the  probability  (or,  risk)  of  a  child  aged  1  to  5  years,  dying  in  a  period  of  1  year  in  that  country,  is  

1  in  1000. 

6.7.2. Sex  Specific  Mortality  Rate  :-  Like  ASMR,  the  sex specific  mortality  rate  is  calculated  as:       

  No.  of  deaths  occurring  in  that  particular sex  group  in  a  defined  are,  in  a  defined  

  period  of  time  (usually  1  year) 

  __________________________________________________________________X  1000 

  Mid-point  population  (usually  mid-year population)  of  that 

  PARTICULAR  SEX  in  that area.    

6.7.3. Cause  Specific  Mortality  Rate  (CSMR)  :-  The  CSMR  is  calculated  as:   

  No.  of  deaths  occurring  in  a  defined  area  DUE  To  A  PARTICULAR  DISEASE, 

    in a  defined  period of  time  (usually  1  year) 

  _______________________________________________________________   X  1000 

  Mid  point  (usually  mid  year)  population  in  the  defined  area. 



eg,  if  in  a  city,  the  mid  year  population  was 100,000  and  during  that  year  there  were  100  deaths  due  to  

TB  in  that  city,  the  Cause  Specific  Mortality  Rate  due  to  TB  in  that  city  for  that  year = 

{(100) ÷ (1,00,000)}  X 1,000 =  1  per  1000. The  CSMR  gives  the  “risk”  of  death  due  to  that  disease  over  

the  defined  time  period;  eg,  in  the  above  example,  we  would  interpret  that  “probability”  or  “risk”  of  a  

person,  in  that  city,  dying  of  TB  over  a  1  year  period  is  1  in  1000.     

6.7.4. Cross   combination  of  Age,  Sex,  cause  etc. Depending  on  the  requirements,  further  combinations  of  

age,  sex,  cause,  occupation  and  so  on  (as  relevant)  may  be  made  to  further  enquire  and  identify  special  

sub-groups.  If  the  specific  mortality  so  obtained  is  found  to  be  high,  it  would  help  identifying  the  high  risk  

group. For  example,  we  can  make  the  cause  specific  (Lung  CA)  death  rate  in  a  specific  age  group  (40  to  

60  years)  and  in  a  specific  sex  (males)  working  in  a  specific  occupation  (Asbestos  industry)  as  follows:   

 No.  of  deaths  due  to  LUNG  CA  among  male  asbestos  workers  of  the  age  group  40-60  years 

in  a  defined  area  in  1  year 

___________________________________________________________________________   X  1000 

Mid  year  population  of  all  40  to  60  year  old male  asbestos  workers  in  that  defined  area. 

6.7.5. Case  Fatality  Rate  (CFR)  :-  The  CFR  is  calculated  as:   

 No.  of  persons,  dying  due  to  a  particular disease,  during  a  defined  time  period,  in     

 a  defined  area 

 _________________________________________________________________________  X  100 

 Total  number  of  persons  in  that  area, having  that  particular  disease  during that  period  of  time. 

The  CFR  does  not  give  the risk  of  dying  due  to  the  given  disease  (that  is  given  by  cause  specific  mortality  

rate); it  rather  gives  the  “killing  power”  of  the  disease;  eg,  the  CFR  for  Rabies  is  very  high  (100%);  for  

acute  heart attack  and  Japanese  encephalitis  it  is  quite  high  (30-40%)  while  it  is  very  low  for  common  cold  

(almost  0%). The  CFR  can  be  made  specific  to  get  more  information;  eg,  we  can  calculate  the  age  specific 

CFR  for  TB  for  the  age  group  20-40  years  as   

 

 No  of  persons  in  the  age  group  20-40 years  dying  of  TB  in  a  defined  area   

 over  a  defined  period 

 ______________________________________________________________ X  100 

 Total  number  of  person  in age  group 20-40  years having  TB  in  the  given   

 area  during  that  defined time period. 

6.7.6. Proportionate  Mortality  Ratio  (PMR).  This  gives  the  proportion  of  total  deaths  that  are  due  to  a  given  

disease,  out  of  the  total  deaths (due to all diseases). 

 Total  deaths  due  to  the  particular disease  in  a  defined  area  over  the given  time 

PMR= ____________________________________________________________________________  X  100 

 Total  deaths  (due  to  all  causes)  in that  area during  that  time 

The  PMR  gives  the  relative  importance  of  that  disease  as  a  cause  of  death  out  of  all  the  diseases. 

6.7.7. Relative importance of CSMR, CFR and PMR. The  cause  specific  Mortality  Rate  (CSMR),  CFR  and  PMR  

are  all  very  different  indicators  and  have  their  own  meaning.  Let  us  take  the  following  hypothetical  example  

of  a town 

Total  population  = 1,00,000 

Cases  of  Pulm. TB =         500 

Cases  of  Rabies  =  5 

Total  deaths  =         250 



Deaths  due  to  pulm.  TB =           50 

Deaths  due  to  Rabies =  5 

 Now,  in  the  above  example. 

CDR  =  250/1,00,000  =  2.5 per  1000 

Cause specific  death  rates. 

For  Pulm.  TB =  50/1,00,000 =  0.5    per  1000 

For  Rabies  =    5/1,00,000 =  0.05  per  1000 

CFR 

For  pulm.  TB =  50/500 =  10% 

For  Rabies =    5/5  =  100% 

PMR 

For  pulm.  TB =  50/250 =  20% 

For  Rabies =    5/250 =  2% 

Our  interpretation  from  the  above  indices  would  be  that  the  “risk’  of  dying,  for  a  person  living  in  that  

town,  over  a  period  of  1  year,  is 0.5  in  1000  (or  50  in  a  lakh  chances)  due  to  Pulm.  TB  and  5  in  a  lakh  

chances  for  Rabies.  The  “killing  power”  of  Pulm.  TB  is  quite  low  (10%  as  compared  to  Rabies  (100%)  

however,  the  contribution  of  Pulm.  TB  in  that  city  towards  all  deaths  is  quite  substantial  (20%)  while  that  

of  Rabies  is  only  2%. 

6.7.8. Biases in interpretation of various mortality rates. While  interpreting  the  various  types  of  measures  of  

mortality,  the  epidemiologist  should  be  careful  about,  and  consider  the  possibility  of,  certain  “biases”  having   

crept  up.  Such  biases  can  occur  in  two  ways  :- 

(a) Errors  in  the  numerator  :-  This  can  occur  because  of  inaccurate  or  incomplete  reporting  of  the  

various  causes  of  death  in  large  population  groups;  eg,  in  a  developing  country,  road  accident  deaths  may  

be  diagnosed,  recorded  and  reported  more  accurately  as  compared  to  deaths  due  to  various  cancers or.diabetes 

(b) Errors  in  the  denominator :-  This  may  occur  because  of  inadequate  or  incorrect  enumeration  of  

either  the  “population”  or  the  deaths,  depending  on  which  one  of  the  two  is  in  the  denominator. For example 

if the census is inadequate, our denominator (mid year population of the country) will be incorrect and the resultant 

rate will be incorrect. 

6.8. Special  Mortality  Indices  Used  In  Maternal  And  Child  Health  Care. In health care management in our 

country, lot of stress has been placed on maternal and child health (MCH).In the field of MCH, there are certain 

specialized measures of mortality, which are as follows. 

6.8.1. Infant  Mortality  Rate  (IMR). IMR is defined as deaths among children up to 1 year age in a country or defined 

population group, in one year period (usually kept as one calendar year) per one thousand live births in the same 

country / population in the same time period. Thus, IMR = 

No.  of  deaths  occurring  among  children  less than  1  year  age  in  a  year  in  a  defined  area 

____________________________________________________________________________ X  1000 

Total  no.  of  live  births  in  the  same  year  in the  same  area 

 

6.8.2. Maternal  Mortality  Ratio  (MMR). This is also calculated as per 1000 live births as follows: 

Activity-6.2 

Name one disease each in Indian context which has: (a) High CSMR and high CFR (b) High CSMR and low 

CFR (c) High CFR and low CSMR (d) low CFR and low CSMR 



 No.  of  deaths  due  to  “maternal  causes” in  a  given  area  in  a  year 

 _________________________________________________________________ X  1000 

 Total  no.  of  live  births in  the  same Year  in  the  same  area 

(Death due to “maternal  cause”  is  defined  as  death  occurring  to  woman,  while  pregnant  or  within  42  days  of  

termination  of  pregnancy,  irrespective  of  the  duration  and  site  of  pregnancy,  from  any  cause  related  to  or  

aggravated  by  pregnancy,  but  not  from  accidental  or  incidental  causes). 

 

6.8.3. Under-Fives Mortality Rate (U-5 MR).  U-5 MR is defined as deaths among children aged up to 5 years age in 

a country or defined population group, in one year period (usually kept as one calendar year) per one thousand live 

births in the same country / population in the same time period. Thus, U-5 MR = 

No.  of  deaths  occurring  among  children  up to 5  years  age  in  a  year  in  a  defined  area 

____________________________________________________________________________ X  1000 

Total  no.  of  live  births  in  the  same  year  in the  same  area 

6.8.4. Neonatal  Mortality  Rate  (NMR). This is calculated as: 

 No.  of  deaths  in  a  year,  in  a  defined  area, among  children  up to  28  days  age   

 _____________________________________________________________________  X  1000 

 Total  no.  of  live  births  in  the  same  year  in  the  same  area 

(Note  that  in  IMR,  MMR,  U-5 MR and  NMR,  the  denominator  is  the  ‘total  live  births’  and  not  the  mid-

point  population  of  that  particular  group). 

6.8.5. Perinatal  Mortality  Rate  (PMR). This is calculated as: 

No. of  foetal  deaths  of  >  28  weeks  gestation (i.e., still-births) plus   

infant  deaths  of  <  7 days  age a in  defined area  in  one  year  

________________________________________________________________________X  1000 

Total  no.  of  live  births  plus  foetal  deaths  of  >  28  weeks  gestation 

  (i.e,  total  live  and  still  births)  in  the  same  area  and  in  the  same  year. 

The  IMR  is  an  extremely  valuable indicator  of  the  health  and  socioeconomic  conditions  of  a  country / 

community / population,  since  it  is  affected  by  (i) diseases  that  directly  cause  infant  deaths (Acute Respiratory  

Infections,  Diarrhoeal  diseases  etc),  (ii) by  the  availability  and  utilization  of  health  care  services,  and  (iii) by  

various  social  factors  like  income,  family  size,  customs,  beliefs  etc. Similarly,  the  MMR  is  another  sensitive  

indicator  of  the  health  status  of  women  in  the  reproductive  age  group,  as  well  as  of  the  obstetric  services. 

IMR  can  be  broken  down  into  two  components,  the  “Neonatal  Mortality  Rate  (NMR)”  which  has  been  

explained  above  and  the  “Post  Neonatal  Mortality  Rate  (PNMR)”  which  considers  death  of  infants  between  

more than 28 days till  1  year  of  age  out  of  total  live  births.  The  point  to  be  noted  is  that  as  overall  

socioeconomic  conditions  and  health  care  systems  improve,  the  proportional  contribution  of  PNMR to  IMR  

starts  coming  down,  since  most  of  the  causes  of  PNMR  are  amenable  to  good  health  care  in  the  form  of  

immunization   of  children,  early  diagnosis  and  treatment  of  acute  respiratory  infections/diarrhoeal  diseases  

and  nutritional  care.  However,  the  causes  of  NMR,  and  especially  Perinatal  Mortality  Rate  (PMR)  are  less  

amenable  to  improvement  in  health  care  delivery,  being  often  related  to  causes  like  congenital  malformations.  

Activity – 6.3 

1. Students should note that MMR is not a rate but a “Ratio”. Give reason as to why is it so? 

2. A woman died during her pregnancy or within 42 days of delivery but her death was not recorded as 

“death due to maternal cause”. Write down any 3 causes of death where this would happen. 



Thus,  once  the  process  of  overall  socioeconomic  development  has  gained  momentum,  the  PMR,  as  well  as  

the  relative  contribution  of  PNMR  and  NMR  to  IMR,  become  sensitive  indicators  of  assessing  further  

improvements.  It  also stands  to  reasoning  that,  since  MMR,  IMR,  PMR,  PNMR and  NMR  are  all  closely  

related,  if  the  health  care  is  improving,  all  of  them  should  show  decline.  A  decline  in  one  without  a  

proportionate  decline  in  the  others  should  initiate  a  search  for  a  possible  “disproportionate”  development  of  

health  services.  For  example,  a  decline  in  MMR,  without  a  corresponding  decline  in PNMR  may  be  because  

of  much  improvement  in  obstetric  care  to  the  community  without  simultaneous  improvement  in  child  health  

care  steps  like  immunization  or  early  treatment  of  acute  infections. 

 In  addition  to  the  above,  the  epidemiologist  interpreting  these  mortality  rates  must  carefully  assess  

as  to  whether  any  “bias”  which  might  have  crept  in.  Such  bias  may  be  because  of  :- 

( i )   Errors  in  denominator  :-  The  denominator  in  nearly  all  these  indices  is  “live  births”.  Inadequate  

reporting  of  births  in  an  area  may  therefore  tend  to  show  higher  rates;  on  the  other  hand,  a  sudden  

improvement  in  reporting  of  births  may  give  a  wrong  indication  of  sudden  decline  in  the  rates  as  compared  

to  previous  years. 

( ii) Errors  in  the  numerator  :-  This  may  occur  due  to  inadequate  reporting  or  inaccurate  diagnosis  of 

Maternal or child  deaths.  Sudden  improvement  in  health  care  system  may,  in fact,  increase  the  reporting  of  

maternal & child  deaths,  thus  giving  a  wrong  indication  of  sudden  increase  in  these  rates  as  compared  to  

previous  years. 

6.9.  Measures  Of  Morbidity. The  measures  of  morbidity  are  based  on  “incidence”  and  “prevalence”,  detailed  

discussions  on  which  have  already  been  made  in  Unit-5.  The various measures  of  morbidity,  in  general,   

correspond  to  measures  of  mortality,  except  for  one  striking  differences – mortality  is,  for  all  practical  

epidemiologic  purposes,  measured  in  the  form  of  incidence  only, but morbidity is measured both in terms of 

incidence as well as prevalence.  Thus  the  various  measures  of  mortality  described  earlier  in  this  chapter  (CDR,  

CSMR, ASMR,  CFR,  IMR,  MMR  and  so  on)  are  “incidence”  measures,  measuring  the  occurrence  of  (new)  

cases  of  death  out  of  those  who  were  initially  at  risk  of  death, over  a  defined  time  period. Morbidity  

measures,  on  the  other hand,  can  be  either  in  the  form  of  incidence  or  prevalence.  The commonly used  

morbidity measures  are  :- 

6.9.1. Overall  (crude)  morbidity  -  incidence  rate  :- This  is  calculated  as : 

Total  no.  of  new  cause  of  all  diseases occurring  in  a  defined  area  in a  defined period  of  time 

_____________________________________________________________________________  X  1000 

Mid  point  population  in  the  area  

6.9.2. Overall  (crude)  morbidity  -  prevalence  :- This is calculated as: 

Total  cases  of  all  diseases  present  in  a given  area  at  a  point  of  time 

______________________________________________________________  X  1000 

Total  population  in  the  area  at  that  point of  time 

6.9.3. Specific  Morbidity  rate  :-  Like  mortality,  we  can  work  out  specific  morbidity  rates  according  to  

disease,  age,  sex  etc.,  as  well  as  cross  combinations,  according  to  incidence  or   prevalence.  An  example  of 

each  is  as  follows 

(a) Age  and  disease  specific  incidence rate  :-  eg,  incidence  of  tuberculin  positivity  (specific  health  related  

phenomena  or  disease which shows occurrence of new cases of tubercular “infection”)  among  children  less  than  

14  years  age  (age  group)  is  calculated  as   

No.  of  children,  in  the  age  group  <14  years, initially  negative,  who  become tuberculin positive  over  one  year 

_____________________________________________________________________________________  X  1000 



Total  no.  of  children  in age  group  <14  years, who  were  non-reactors  (i.e,  at  risk) at  the  start of  follow  up 

(b) Age  and  disease  specific  prevalence  :-  eg,  the  prevalence  of  the  same  disease  or  health  related  

phenomena  i.e,  tuberculin  positivity  in  the  same  age  group  will  be  calculated  as  :- 

No.  of  children  in  the  age  group  <14  years who  are  found  tuberculin  positive  at  the  time of  examination 

_____________________________________________________________________________________  X  1000 

Total  no.  of  children  in  the  age  group  <14 years  who  were  studied  at  that point  of  time. 

(c) Proportion  of  severe  morbidity  :-  This  is  like  a  counterpart  of  CFR.  It  is  calculated  as  

No.  of  subjects  having  severe forms  of  a  particular  disease 

____________________________________________________  X  100 

Total  no.  subjects  having  that particular  disease  (all  forms) 

(d) Proportional  Morbidity  Ratio  :-  This  is  a  counterpart  of  Proportional  Mortality  Ratio.  It  is  calculated  as 

Total  no.  of  cases  of  that  particular disease  (incident  or  prevalent) 

___________________________________________________________  X  100 

Total  no.  of  cases  of  all  diseases (incident  or prevalent,  depending 

 on what  has  been  the  criteria  for  numerator) 

6.10. Measures  Of  Fertility. Epidemiologic  measures  of  fertility  are  extensively  used  in  fields  of  

demography,  family  planning  and  health  care administration.  These  indicators  are  :- 

6.10.1. Crude  Birth  Rate  :-  Crude  birth  rate  (CBR)  gives  the  number  of  live  births  that  are  likely  to  occur  

per  1000  population  in  a  given  community  or  area,  over  a  period  of  one  year.  It  is  calculated  as: 

Number  of  live  births  in  an area  during  one  year 

CBR =   _______________________________________________________  X  1000 

Mid-point  population (usually mid  year  population)  in  that year 

The  CBR  has  the  advantage  of  ease  of  compilation.  However,  CBR  is  based  on  the  general  population,  

which  forms  the  denominator  for  calculations while  the  real  contribution  to  the  births  in  a  population  group  

comes  from  the  females  in the  reproductive  age  group  (15  to  45  years  age).  This  deficit  of  CBR  is  overcome  

in  General  Fertility  Rate  (GFR). 

6.10.2. General   Fertility   Rate   (GFR)  :-  this  is  calculated  as  : 

  Number  of  live  births  in  a  given area  during  a  year 

_________________________________________________________________________  X  1000 

Mid  year  population  of  females in  the  reproductive  age  group (15  to  45  years)  in that  area, 

during  that  year (Sometimes,  the  reproductive  age  group  of  females  is  taken  as  14  to  49  years). 

While  GFR  is  definitely  an  improvement  over  CBR,  comparisons  between  two  populations  based  on  GFR  

may  not  be  accurate  because  the  populations  structure  of  ladies  within  the  category  of  15  to  45  years  age  

may  be  quite  different  between  the  two  populations.  Secondly,  the  GFR  does  not  allow  for  identifying  the  

“high  risk”  age  group  of  females  as  far as  conception  is  concerned,  so  that  family  planning  activities  can  

be  directed  towards  such high  risk  groups.  This  difficulty  is  overcome  by  computing  the  Age  Specific  fertility  

rates  (ASFR). 

6.10.3. Age  specific  fertility  rates  (ASFR) :-  The  ASFR  is  calculated  as   

Activity – 6.4 

In a district, the following is the data: (i) Total population (mid-year estimate) : 10 million (ii) Rural 

population : 7 million (c) children aged 1 to 5 years : 12% of the population (iv) Cases of leprosy among 

children aged 1 to 5 years in rural areas as on 01.01.16 : 70 (v) new cases of leprosy in rural areas among 

children 1 to 5 years during 1st Jan to 31 Dec 2016 : 10. Calculate the prevalence (as on 1st Jan 16) and the 

incidence over the one year period of 2016 of leprosy among children aged 1 to 5 years from rural areas  



 

Number  of  live  births  to  women  in  a  specified age  group 

(e,g., 20  to  25  years  age  group)  in a  given  area  and  in  a  given  year   

_______________________________________________________________  X  1000 

Total  mid  year  population  of  females  in  the same  age  group 

(e.g.,  20  to  25   years)  in  that area  during  that year 

The  ASFR  helps  in  identifying  the  age  groups  of  women  having  the  highest  reproductive  potential,  so  that  

family  planning  measures  can  be  directed  towards  such  groups. 

6.10.4. Total  Fertility  rate  (TFR)  :-  This  gives  the  estimated  number  of  children  which  a  group  of  1000  

women  would  bear,  if  they  were  to  start  their reproductive  life  at  a  common  point  of  life,  and  were  to  pass  

through  their  entire  reproductive  span,  subject  to  the  current  age-specific  fertility  rates.  This  measure  is  

calculated  by  summing  up  the  ASFRs  for  the  different  age  groups  and  multiplying  such  sum  by  the  class 

– interval  on  which  the  age  groups  have  been  formed;  eg,  if  we  have  made  the  age  groups  as  15-19,  20-

24  years  and  so  on  (thus  the  class  interval  being  5 years),  the  ASFRs  would  be  summed  up  and  multiplied  

by  5  to  get  the  TFR. The  TFR  is  quite  an  accurate  epidemiological  measure  of  fertility and  provides  valid  

answer  to  the  issue  “How  many  children  would  a  woman  have, on  an  average?”  (or,  in  case  the  ASFR  

have  been  calculated  as  per  1000,  it  will  tell  us  how  many  children  1000  women  are  likely  to  have). Our 

national target from health planning point of view is to achieve a TFR of 2.1 per woman, which will lead to 

“stabilization of the population” (i.e., zero growth rate of population). 

6.10.5. Gross  Reproductive  Rate  (GFR)  :- It is  a  measure  of  the  average  number  of  female  live  births  that  

would   occur  to  a  female  new  born,  growing  up  and  passing  her  entire  reproductive  age,  if  the  current  

fertility  rate  were  to  apply.  The  GFR  assumes  that  these  women  will  not  die  before  completing  their  

childbearing  age,  which  is  more  of  a  hypothetical  assumption,  and  this  drawback  is  overcome  through  

compilation  of  Net  Reproductive  rare  (NRR).  The  GRR  is  thus  equivalent  to  TFR  for  female  children  only. 

6.10.6. Net  reproductive  Rate  (NRR)  :- The  NRR  is  as  measure  of  the  average  number  of  female  live  births  

that  will  occur  to  a  newborn  female  as  she  grows  up  and  passes  through  her  entire  reproductive  age  group,  

provided  she  was  subjected  to  the  current  rates  of  fertility  as  well  as  mortality.  Thus,  the NRR  is  similar  

to  GRR,  but,  in  addition,  also  caters  to  the  fact  that  some  woman  will  die  before  completing  the  child  

bearing  age,  while  making  the  calculations. NRR of 1 will correspond to a TFR of 2.1 and means that population 

will have zero growth rate. The  NRR  is  a  sensitive  indicator  of  population  growth.  If  the  NRR  is  1.00,  it  

indicates  that  each  generation  of  mother  is  being  replaced  by  an  exactly  equal  number  of  daughters;  in  other  

words,  the  female  population  is  “maintaining   itself”.  A  large  number  of  developing  countries  have  kept  a  

target  of  achieving  a  NRR  equal  to  1.00,  as  a  part  of  their  family  planning  programmes. 

6.10.7. Population  growth  rate  :- This  is  also  known  as  the  natural  rate  of  population  increase.  It  is  

calculated  as  the  difference  between  CBR  and  CDR.  It  can  also  be  calculated  as   

(Live  births  during  the  year)  –  (Deaths  during  the  year) 

_________________________________________________  X  1000 

   Mid  year  population 

The  assumption  in  such  calculation  is  that  the  migrations,  inside  or  outside,  are  either  not  occurring  or  else  

are  balancing  out  each  other. 

6.10.8. Dependency  Ratio  :-  The  dependency  ratio  is  calculated  as  ; 

Population  < 20  years age  +  population >  65 years  

________________________________________ X 100 



Population  in  the  age  groups  20  to  64  years. 

6.10.9. Sex Ratio. It is defined as the number of females in a country (or a state or such defined population group) per 

1000 males. It is a very important indicator of birth and survival of  females as compared to males in a country. For 

example, if killing of female foetus in uterus, by various sex determination tests is going on (and which is illegal), the 

sex ratio will fall. Ideally from the natural biology point of view, the ratio should be 1000 females for 1000 males. At 

present, in India it is 943 females for 1000 males, which is not a good situation. In Kerala, on the other hand it is 1008 

which is a very good situation and indicates good socioeconomic status and empowerment of females. 

 Let  us  see  a  hypothetical  example  (Table – 6.1.) for  calculating  the  CBR,  ASFR,  TFR  and  GRR  :- 

Name  of  Town  :  ‘AA’ 

Total  Population  :  1,00,000 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Table – 6.1. : Hypothetical example for calculating various fertility indices 

Age  Group  Females  in    Births  occurring  to  females  

(years)   that  age    in  one  year 

   Group   _______________________ 

      Total  live   Total  live 

      births   female  births 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

15 -20   5000   400   192 

 

20 – 25   5000   700   347 

 

25 – 30   4000   700   331 

 

30 – 35   4000   500   240 

 

35 – 40   4000   400   189 

 

40 – 45   3000   300   151 

= = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =             

Total   25000   3000   1450 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

Now, 

  Total  live  births   3000 

1. CBR = --------------------  X  1000  = ---------  X  1000  =  30  per  1000 

  Total  population   100000 

 

  Total  live  births   3000 

2. GFR = --------------------  X  1000  = ---------  X  1000  =  120  per  1000 

  Females 15-44 yr   25000 

 

live births  in  that  age  group 

3. ASFRs=  ------------------------------------  X  1000 



   Females  in  that  age  group 

 

   400 

For  15-19  years  =   --------  X  1000  =  80  per  1000 

   5000 

 

   700 

For  20-24  years  =  - -------  X  1000  =  40  per  1000 

   5000 

 

and,  similarly,  for  25-29,  30-34,  35-39  and  40-44  years  age  groups,  the  ASFR  would  work  out  as  175,  125,  

100  and  100  per  1000  respectively. 

4. TFR  =  ∑  (ASFRs)  X  class-interval  used  for  calculating  ASFRs 

Now,  in  our  example,  we  have  taken  the  class-interval  of  various  age  groups  for  calculating  ASFRs  (15-20,  

20-25,  etc)  as  5  years. 

Thus  TFR  =  (80  +  140  +  175  +  125  +  100  +  100)  X  5 

        =  720  X  5  =  3600  per  1000  women  (or,  3.6  per  woman) 

 Thus,  a  woman  passing  through  her  entire  reproductive  span,  and  subject  to  current  fertility  rates  

(but  not  to  the  mortality  as  it  is presumed  that  they  will  not  die),  will  produce,  on  an  average,  3.6  children. 

5. GRR  :-  The  GRR  would  be  calculated  as   

∑ (ASFRs  for  female  live  births  only  ) X  class-interval 

In  our  example,  the  ASFR,  in  respect  of  female  children  only,  for  the  15-19  year  age  group 

 162 

=      ----------  X  1000  =  38.4 

 5000 

Similarly,  for  the  other  age  groups,  the  same  would  work  out  as  69.4,  82.75,  47.25  and  50.33  respectively.  

Thus, GRR  =  (38.4  +  69.4  +  82.75  +  60  +  47.25  +  50.33)  X  5 

=  348.13  X  5  =  1740.65  per  1000  women  (or,  1.74  per  woman) 

 Thus,  a  woman  passing  through  her  entire  reproductive  life  span,  is  likely  to  produce, on  an  average,  

1.74  daughters,  provided  the  woman  does  not  die  before completing  her  reproductive  age.  The  NRR  would  

be,  thus,  different  than  the  GRR  since  some  of  these  women  will  die   during their  reproductive  age  span. 

6.11. Indicators Related To “Health Services”. These indicators measure the following aspects: 

 “Availability” (as, doctor: population ratio, population served by each health centre, population: hospital 

bed ratio) 

 “Expenditure on health care” (as percentage of national budget earmarked for health sector, average 

finances spent per person on health care) 

 “Health coverage” (e.g., percentage of children fully immunized, deliveries conducted by trained birth 

attendants, percentage of cases of pulmonary TB brought under Treatment, percentage of houses that were 

adequately sprayed with an insecticide, etc.) 

 “Accessibility” (e.g., mean distance in km required to be traveled in a village to reach the health centre) 

 “Utilization” (e.g., percentage of women who availed of cervical cancer screening facility in a camp out of 

those who were eligible) 

 “Policy” (e.g., availability of a stated health policy and enunciated targets). 



6.12. Socio-economic Indicators. It has been explained in the opening chapters of this book that health is the result 

of a complex interplay between the human beings and their environment, including the various array of socio-

economic factors. Hence, in the process of measuring the health of a community, we cannot do without various socio-

economic indicators. The major indicators as relevant to health care are: 

6.12.1. Life expectancy. Life expectancy at birth is a commonly used summary measure of the health status of a 

population. It is defined as the average number of years in a population (or a nation) that an individual is expected to 

live from birth onwards, if the current mortality rates continue. Another variant is “life expectancy at 1 year age”. 

Life expectancy at birth, 1 year age or at any other age is calculated through “life tables”, which are discussed in 

another chapter. Comparisons based on life expectancy may be made between two countries, or for different periods 

of time for the same country. 

6.12.2. Indicators of overall development (the Human Development Index, HDI). This is an index combining 

three measures for individual countries, namely, (a) life expectancy at birth (as an index of population health and 

longevity), (b) literacy (as measured in terms of primary, secondary, and tertiary gross enrollment ratio in schools and 

colleges as well as adult literacy rate), and (c) gross domestic product per capita (GDP pc) in terms of US dollars (as 

a measure of standard of living). It is accepted as a standard means of measuring human development, according to 

the United Nations Development Program (UNDP). The human development index (HDI) thus represents the average 

of three general indices, namely, life expectancy (denoted by the letter “L”), literacy (denoted by the letter “E”), and 

income (indicated by the letter “G”). The HDI is finally calculated as (L + E + G)/3. An index of below 0.5 indicates 

poor development, while an index of 0.8 and above indicates good development of a country. Reviews in 2016 

indicate that India, with an index of approximately 0.65 is progressing well, but has still a long way to go. Countries 

like Norway, Canada and Japan have often occupied top positions in rankings with respect to this index. The method 

of calculation of HDI is illustrated in Table 6.2. 

Table 6.2.: Calculation of the human development index 

Index Measure Minimum 

value 

Maximum 

value 

Formula 

Longevity  

Life 

expectancy 

at birth (LE)  

25 yr  85 yr  

 

     

Education  Literacy rate  0%  100%  E= (2 LR +  

 (LR)    CGER)/300  

   

 Combined 

gross 

enrollment 

ratio  

0%  100%   

 (CGER)     

     

GDP  GDP per 

capita (GDP 

pc)  

100 US 

Dollars  40,000 US 

Dollars   

 

Let us calculate HDI in the case of our country. As per the available data, the approximate values of the various 



indicators in our country are as follows: life expectancy at birth (LE) = 65 years, adult literacy rate = 65%, combined 

gross enrolment ratio = 70%, and per capita GDP = 3,500 dollars. Now, as per the formulae given in Table 4.1, 

 

L = (65 – 25) ÷ 60 = 0.67 

E = {(2 × 65) + 70)} ÷ 300 = 200 ÷ 300 = 0.67  

G = {(log10 3500) – 2)} ÷ 2.60206 = 0.60  

HDI = (L + E + G) ÷ 3 = (0.67 + 0.67 + 0.60)/3 = 0.65 

6.12.3. Percentage of population living below poverty line. This is another very commonly used index of overall 

standard of living and economic status of a country. Poverty line actually means inability to buy adequate food calories 

(equivalent to 2400 kcal per day per head in rural and 2100 kcal per day in urban areas). It is also taken as equivalent 

to a family income of less than Rs. 1,500/- per month. The report of the Tendulkar Committee (2010), which has been 

accepted by the Government, indicates that there are 347 million people living below poverty line in India, which 

represents approximately one-third of the country’s population. More recent estimates in India indicate that about 

one-fourth (26.1%) of the population is still living below poverty line. 

6.12.4. Percentage of populations in different socio-economic classes. Various scales of measuring socio-economic 

status are being used in public health care. The commonly used ones in India are the Prasad’s modified scale, and the 

Kuppuswamy’s scale. These scales classify the individuals into 5 classes indicating upper, upper middle, middle, 

lower middle and lower socio-economic classes. Prasad’s scale is based solely on per capita per month income while 

Kuppuswamy’s scale is based on a combination of income, education and occupation. 

6.12.5. Indicators of “empowerment of women”. Percentage of women employed in industry, in executive jobs and 

in government jobs, and the adult literacy rate among women / school enrolment rate among girls are often used as 

surrogate indicators of empowerment of women in a society. 

6.13. Summary Measures of Population Health (SMPH): An Emerging Concept in Health Care Practice 

Regular assessment of population health is a key component of public health policy development. So far we have 

seen indicators of morbidity, mortality, health services and socio-economic indicators. These are useful for planning 

& evaluating the health and hospital services. However, if these different indicators are to be used for making 

comparisons of health status among some 200 countries of the world, a vast array of indicators would need to be 

generated and their interpretation would become extremely challenging. It would become even more unwieldy if a 

large number of diseases are being compared over time, across population groups, or else, before and after some 

disease control programme. Therefore, some indicators are needed that could combine information on mortality as 

well as nonfatal and socio-economic outcomes, so as to measure the population health level in the form of a single. 

composite number. These indicators are also required to compare the “quality of life” (QOL) among various 

communities or countries. Such “summary figures” are termed as “summary measures of population health” (SMPH). 

SMPHs do not replace the more detailed reporting of data on specific aspects of health and disease (discussed so far). 

They only supplement the more comprehensive indicators that can be used to monitor trends and make wider 

comparisons. Some of the important SMPH indicators are as follows: 

6.13.1. Years of Potential Life Lost (YPLL). It is defined as the years of potential life lost due to premature death. 

In contrast to other mortality measures, YPLL emphasizes the processes underlying premature mortality in a 

population. By this method, deaths occurring at earlier ages will cause more years of life lost than deaths at later ages. 

Thus, diseases which lead to a higher mortality among children (e.g., diarrheal and respiratory illnesses) and young 

adults (e.g., traffic accidents, HIV, TB) will lead to higher YPLL as compared to diseases which cause deaths in 

elderly persons (such as stroke, cancers, etc.). 

6.13.2. Disability Adjusted Life Years (DALY). This measure goes beyond the concept of YPLL by also including 



equivalent “years of life lost due to disability” (YLD) due to poor health. Thus, DALY combines, in one measure, the 

time lived with disability and the time lost due to premature mortality. Thus, DALY = YPLL + YLD. One DALY can 

be defined as “one lost year of ‘healthy’ life, either due to premature death or living with disability due to diseases”. 

It is thus a measurement of the gap between current health status in a country and an ideal, hypothetical situation in 

which everyone would live into old age, with full freedom from disease and disability. DALY has been very often 

used by the WHO and other international organizations to measure the amount of loss of life and health due to specific 

diseases. 

6.13.3. Physical quality of life index (PQLI). This index combines three measures into a single indicator. These are 

literacy status, infant mortality rate (IMR) and expectation of life at 1 year of age. Each of the three components is 

marked on a scale of 0 (absolutely hopeless state) to 100 (the best state). An average of the 3 components, with equal 

weight to each, is calculated, which again would range from 0 to 100. PQLI has been often used in making 

international comparisons. 

6.13.4. Sullivan’s indicator. Sullivan’s indicator is a health state measure of a group of persons, which is independent 

of its age structure. It offers a possibility to compare health states of the entire population between two dates in spite 

of a modification of the age composition (provided that the sizes of the age groups are not too large). The 

comparability is also improved by the calculation of this indicator separately for males and females. 

6.14. Check Your Progress – 1. 

1. During the fifth 5 year plan, we envisage to bring down the infant mortality rate to less than 28 infant deaths per 

1000 live births in a calendar year, by the end of 2017. In the above statement, “infant mortality rate” is : (a) goal 

(b) objective (c) target (d) indicator (e) executive summary. 

2. Which of the following indicator of mortality gives us the “risk of dying due to a particular disease” over a 

defined period of time in a defined country or population group: (a) Cause specific mortality rate (b) Age specific 

mortality rate (c) Proportional mortality rate (d) Case fatality rate (e) Crude death rate. 

3. In which of the following indicators of mortality related to maternal and child health, the denominator is NOT 

“live births”: (a) Infant mortality rate (b) Maternal Mortality Rate (c) Under-5 Mortality Rate (d) Neonatal 

Mortality rate (e) Perinatal mortality rate. 

4. Which of the following indicators is NOT included in the composite index “HDI” : (a) Life expectancy at birth  

(b) Combined gross enrollment ratio (c) Infant mortality rate (d) GDP per capita (e) Adult Literacy rate. 

5. Which of the following indicators of fertility is used widely in our national health planning in context of 

population control: (a) Crude Birth Rate (b) Total Fertility Rate (c) Age Specific Fertility Rate (d) General Fertility 

Rate (e) Gross Reproduction Rate. 

Part – 2:  National Situation regarding various indicators of mortality, mortality and other indicators.` 

In this Unit, till now, we had an overview of the various indicators by which we measure the status of health of a 

community or country. Now, in this section we shall see as to what is the status of health in India, as measured by 

these various indicators. 

6.15. Demographic and socio-economic indicators. India is a vast country with 29 states and 7 Union Territories. 

There are 640 Districts and approximately 6.4 lakh villages in the country. The important socio-economic and 

demographic indicators are given in Table – 6.3 below: 

Table -6.3: Socioeconomic and demographic indicators : India 

Indicator Status 

Total population (2011 census) 1,211 million (Latest estimate as of Nov 

2017 : 1,344 million (134 crores) 



Crude Birth Rate (CBR) 21.4 per 1000 

Crude Death Rate (CDR) 7.0 per 1000 

Natural Growth Rate of population 1.44% per year 

Sex Ratio (Females per 1000 males) 943  

Population density (persons per square kilometre) 382  

Rural : Urban Population 69% : 31% 

Life expectancy at birth (years) Overall: 68.4; Males 67.3, Females 69.6 

Literacy rate 74% (Males – 81%, Females – 65%) 

Percentage of population living below poverty line (BPL) 26% (Between 22% to 28%) 

% of population up to 5 years age 13.6% 

% of population up to 14 years age 28.4% 

% of population above 60 years age 8.3% (Males – 7.9%, Females – 8.8%) 

 

6.16. Mortality Indicators. 

6.16.1. Crude and Specific Death Rates:- The present Crude Death Rate (CDR) is 7 per thousand population. The age 

standardized mortality rates (per lakh population) are: Communicable diseases – 253; Non-Communicable diseases 

(including maternal and perinatal causes) – 682; Injuries- 116. The age specific deaths rates are highest in the age 

group 0 to 4 years (i.e., not yet celebrated 5th birthday), in which it is 13.5 per 1000 children aged 0 to 4 years. 

Thereafter it falls distinctly and is quite low till about 45 years of age. Subsequently, it again starts rising steadily and 

becomes high (21 per 1000) from 60 years and above. In our country, across all age groups, the mortality is much 

higher in rural areas compared to urban areas. Overall, it is 7.7 and 5.8 in rural and urban areas respectively, but this 

difference is more marked in younger age groups; for example, in age group 0 to 4 years, while overall age specific 

mortality is 13.4, it is 7.8 in urban and as high as 14.9 in rural areas. 

6.16.2. Proportional Mortality Ratios. In our country, 52% deaths are due to non-communicable diseases while 30% 

of all deaths are caused by communicable diseases. 10% of all deaths are due to “injuries”. Other important causes 

are perinatal conditions (7%), maternal causes (0.5%) and nutritional causes (0.5%). Details are given in Table- 6.4: 

Table 6.4 : Deaths due to various diseases as % of total deaths in India 

Disease Group Disease % of deaths (as % of total 

deaths) 

Non-

Communicable 

Diseases (NCDs) 

(52%) 

Cardio-Vascular Diseases  (CVDs) (IHD, Other 

Heart Diseases, Stroke, Hypertension, Other CVDs) 

24% 

Chronic Respiratory Diseases (Chronic Bronchitis, 

Asthma, COPD, Other Resp. Diseases) 

11% 

Malignancies 6% 

Chronic Digestive Diseases 5% 

Diabetes Mellitus 2% 

Other Non-Communicable Diseases 4% 

Communicable 

Diseases (30%) 

Tuberculosis 3% 

Respiratory Infections other than TB 7% 

Other Infectious and parasitic diseases 20% 

Accidents & 

Injuries (10%) 

Unintentional Injuries 7% 

Intentional injuries (Homicides, suicides) 3% 



MCH & 

Nutritional 

Causes (8%) 

Perinatal Conditions 7% 

Maternal causes 0.5% 

Nutritional causes 0.5% 

 

6.16.3. Cause (Disease) Specific Mortality Rates. As we have earlier in this unit, Cause (Disease) specific 

mortality rate is calculated as the total number of deaths due to a particular disease in a particular year divided by 

total mid-year population and multiplied by 1000 or one lakh (thus expressed as “per lakh population”). The 

diseases with leading cause specific mortality rates are given in table- 6.5: 

Table – 6.5 : Leading causes of Disease specific mortality rates in India 

Disease Total Deaths per year 

(Approximate numbers) 

Disease Specific Mortality 

Rate per lakh population 

Stroke 6.75 Lakhs 54 (per Lakh) 

IHD 6.25 Lakhs 50 

Tuberculosis 2.8 lakhs 23 

Cancers 2.5 lakhs 21 

Road Accidents 1.6 Lakhs 13 

Accidents / injuries other than Road 

accidents 

2.4 Lakhs 20 

HIV / AIDS 1.2 Lakhs 10 

Diabetes Mellitus 1.1 Lakhs 9 

 

Among Communicable diseases, after TB, other communicable diseases which are major causes of death are 

Acute Respiratory infections (including pneumonias), which cause about 5600 deaths a year (rate 0.50 per lakh) 

and Acute diarrhoeal diseases (approximately 1400 deaths annually with a specific mortality rate of 0.11 per lakh). 

Other important causes of death are Malaria (535 deaths annually) and enteric fever (429 deaths) which carry a 

specific mortality rate of 0.03 to 0.04 per lakh population respectively. Another important cause of death is Acute 

encephalitis (which includes Japanese encephalitis, meningococcal meningitis and other forms of encephalitis). 

6.16.4. Case Fatality Ratios (CFRs): In our country, the highest CFR is for rabies, which is 100%, followed by 

H1N1 (swine influenza) (23%), Acute encephalitis (16%), Pulmonary Tuberculosis (4.5%), neonatal tetanus (3%) 

and “tetanus other than neonatal” (3%). 

6.16.5. Maternal and Child Health (MCH) Mortality Indicators. The important MCH mortality indicators are 

Infant Mortality Rate (IMR), Maternal Mortality Rate (MMR), Under Fives Mortality Rate (U-5 MR), & Neonatal 

Mortality Rate (NMR). On all these indicators, we are far away from our targets which we wanted to achieve by 

end of 12th five year plan (i.e.., by 2017) as also far away from MDG targets which were to be achieved by 2015. 

The current situation is shown in Table 6.6 below: 

Table – 6.6 : Indicators of MCH mortality in India 

Indicator Present Level (per 1000 live births) 

IMR 42 

MMR 1.67 (167 per lakh live births) 

U – 5 MR 52 

NMR 29 

  



6.17. Indicators of Morbidity. After indicators of mortality, we will now consider the various indicators of 

morbidity, as follows: 

6.17.1 Morbidity due to Communicable Diseases: The recent status of morbidity due to communicable diseases in 

our country is given in Table 6.7 below 

Table 6.7 :  Leading causes of Morbidity in India : Communicable Diseases 

Disease Total Number Incidence / Prevalence per lakh 

population 

Acute respiratory infections 34.8 million Yearly Incidence 2800 per lakh  

Diarrhoeal Diseases 11.7 million Yearly Incidence 936 per lakh 

Tuberculosis Prevalence 2.6 million Prevalence 211 per lakh 

Tuberculosis incidence / yr 1.5 million  Yearly Incidence 125 new cases per lakh 

Malaria incidence 1.1 million  Yearly incidence 88 per lakh 

HIV Incidence 1.37 lakh Incidence 11 per lakh population 

HIV prevalence 2.1 million  Prevalence 166 per lakh 

Typhoid fever incidence per year 1.7 million Yearly incidence 136 per lakh 

 

After the above mentioned leading causes of morbidity, the other important causes are : Viral Hepatitis, Dengue, 

Encephalitis including acute encephalitis, JE, meningococcal meningitis and other encephalitides, Chikungunya, & 

H1N1. 

6.17.2. Morbidity due to Non-Communicable diseases:   Non-Communicable diseases remain a major cause of 

morbidity our country. The details are shown in Table 6. 8 

 

Table 6.8 :  Leading causes of Morbidity in India : Non-Communicable Diseases  

Disease Total Number 

(Approximate) 

Incidence / Prevalence per lakh 

population 

IHD 6 crores (600 million) Prevalence in total population 5%.  

Diabetes Mellitus 4.6 crores (46 million) Overall prevalence in total population is 

3.5%. Prevalence is even higher if calculated 

only for adults, about 9.5%  

Hypertension 10 crores 

Among adults aged > 18 years, prevalence 

has been estimated to be as high as 25% by 

WHO. 

Stroke Prevalence 1 million 80 per lakh population 

Cancer incidence per year 
8.2 lakh new cases per 

year 

Incidence 70 new cases per lakh population 

per year 

Cancer prevalence 25 lakh Prevalence 210 per lakh population 

Major mental illnesses 12 million Prevalence 1% of population 

Activity – 6.5 

While discussing the various indicators of mortality and morbidity in part-1 of this unit, we said that most of 

them are measured as “per 1000”. However, while presenting the national scenario in part-2, we have benn 

generally presenting them as “per lakh”. Figure out as to what could be the possible reason. (Hint to the 

answer: The final figure after multiplying with the “multiplier” should be easy to interprert). 



6.17.3. Nutritional Morbidity. The nutritional morbidity indicators in our country are as shown in Table – 6.9: 

Table – 6.9 : Indicators of Nutritional Morbidity in India 

Nutritional Indicator Present Level 

Children below 5 years who are underweight (prevalence) 43% 

Children below 5 years who are “wasted” (prevalence) 20%  

Prevalence of anaemia among pregnant women 58% 

Prevalence of anaemia among children aged 6 months to 5 years 70% 

Prevalence of underweight persons (Body Mass Index < 18) 35% 

  

6.18. Indicators related to health care services. Indicators related to health services broadly include those related 

to availability of services (as number of PHCs, Doctor : Population ratio, etc) and those related to coverage by 

health services. The important indicators are given in table 6.10 below: 

Table 6.10 : Indicators related to health services in India 

Indicators of availability Status  Indicators of coverage Status 

Number of Primary Health 

Centers (PHCs) 

25,040  Pregnant women who got at least 4 

ANC checks / got 1 ANC check 

50% / 75% 

Number of Health Sub-

centers 

1,53,000  Institutional deliveries or deliveries 

by skilled persons 

67% 

Number of Community 

Health Centers (CHCs)  

5400  
Total blood banks 2550 

Total Hospitals   

Rural hospitals 

Urban hospitals 

 20,300 

16,800 

  3,500 

 Children completely immunized 

with all doses of BCG, DPT, 

Measles & OPV 

54% 

Total hospital beds 

Rural Beds 

Urban Beds 

6.10 lakh 

1.84 lakh 

4.26 lakh 

 Children who did not receive even 

a single dose of any vaccine 

5% 

Allopathic Doctor : 

Population ratio  

1 Doctor for 1800 

population 

 
Nurses (including ANM) : 

population ratio 

1 Nurse / 

ANM for 

1136 popn.  

First Referral Units 

(FRUs) 
2,000 

 
Tuberculosis case detection rate 58% 

 

(Note: Our current Doctor : Population ratio in India is 1 Doctor per 1800 population or 56 doctors per lakh 

population. The nurse ratio is 1 nurse / midwife for 1136 patients or 88 Nurses / midwives per lakh population. The 

combined doctor + nurse + midwife ratio is 144 per lakh population. The standards set up by WHO are 1 doctor per 

1000 population, i.e., 100 doctors per lakh population and at least 230 doctors + nurses + midwives per lakh 

population. The Govt. of India has set up target as 1 doctor per 1200 population and to have  3 nurses + midwives 

for every doctor (presently it is 1.6 per 1 Doctor), that is 83 doctors and 250 nurses + midwives per lakh population) 

6.19. Indicators of Fertility 

The current status of important indicators of fertility is as follows: 

(a) Crude birth rate is at present about 7 per 1000 population. 

(b) Annual population growth rate : This is 1.44% (or 14.4 per thousand) per year 



(c) Effective couple protection : This is 54% as against a desired level of at least 75%. Thus 21% of couples have 

“unmet need for family planning”. 

(d) Total Fertility rate (TFR): This is presently 2.3 as against a target of 2.1 which is to be achieved by end of 12th 

five year plan in 2017. At the start of 11th five year plan it was 2.8 and was brought down to 2.5 by the end of 11 th 

plan. In the 12th plan, the target is to bring down the TFR to 2.1.   In our country, while 9 states have been able to 

bring down the TFR to 2.1 or less, but it is still high in 7 states (Bihar, UP, MP, Rajasthan, Jharkhand, Chhattisgarh, 

and Assam), where it ranges from 2.5 (Assam) to 3.7 (Bihar).  

6.20. Our Health status in relation to the targets kept for 12th five year plan and MDGs 

6.20.1. Targets and achievements for 12th Five Year Plan. We are still far away from our targets which we had kept 

for the 12th five year plan (2012 – 17) to be achieved by April 2017. These targets were as follows (i) MMR target of 

100 (per lakh live births); actually achieved till now – 167 (ii) IMR of 28 (per 1000 live births); Actually achieved – 

42 (iii) TFR of 2.1 ; achieved – 2.3 (iv) Reduction of malnutrition among children in age group of  0 to 3 years by 

50% of the baseline level of 40%; situation currently still the same (v) Reducing level of anaemia among girls by 

50% from a baseline of 55%; situation still the same (vi) to increase the public spending on core health sector to 

1.87% of GDP from present level of 1.04% only; situation still the same. We are also falling short of our minimum 

requirements of basic health infrastructure. For example, our requirements are: subcenters : Two lakhs; PHCs : 

32,000; CHCs : 8,000; FRU : 8,000, but we are far short both in quality as well as quantity, as we have seen in table 

6.10. Moreover, within our country, there are large variations in the health status. The 8 “Empowered Action Group 

(EAG)” states (namely, Odisha, Jharkhand, Chhattisgarh, MP, UP, Bihar, Uttaranchal and Rajasthan) are lagging far 

behind as compared to other states. They have high levels of IMR, MMR and TFR, besides poor levels of other health 

and disease indicators. Accordingly, special focus has been envisaged for these states.  

6.20.2. Targets and achievements for Millennium Development Goals (MDGs).  As regards the various Goals & 

Indicators for MDGs, while we have made good progress in some areas, we still need to do a lot in certain other areas, 

as per details shown in table 6.11 -  

 

Table – 6.11 : Indicators / Targets & Achievements in India regarding MDG 

Description of Indicator / Target Present Achievement 

% Reduction in U-5 MR (Target was 67% reduction) Reduction by 58% 

Universal measles immunization among children aged upto 1 year (Target 

was 90% coverage) 

74% immunised with measles 

% reduction in MMR (target was reduction by 75%) Reduction by 66% 

Births attended by skilled health personnel (target was to achieve level of 

90%) 

67% 

At least one visit for Ante natal care (target was 100% level of at least one 

visit) 

75% 

Unmet need for family planning (target was 0% unmet needs) 21% 

% reduction in malaria (Target was 75% reduction.) Reduction by 50% 

% reduction in mortality rate due to tuberculosis among HIV negative 

persons (target was to achieve 50% reduction) 

Reduction by 50% 

% reduction in proportion of population without access to improved 

drinking water (target was to achieve a reduction in % of such population 

by 50%) 

Reduction by 77% 



% reduction in proportion of population without access to improved 

sanitation (target was to achieve a reduction in % of such population by 

50%) 

Reduction by 22% 

 

6.20.3. Sustainable Millennium Goals (SDGs). 

A. The target date for achieving the Millennium Development Goals (MDGs) was the year 2015. Thereafter, as a 

successor of MDGs, the United Nations Organisations (UNO) in September 2015, has formulated the “Sustainable 

Development Goals (SDGs)”, also known as “Transforming our world: the 2030 Agenda for Sustainable 

Development”. It is a set of 17 "Global Goals" with 169 targets covering a broad range of issues, which include 

ending poverty and hunger, ensuring good health, improving education, and sustaining a healthy environment. It 

involves193 Member States of the UNO. The major health related targets to be achieved by 2030 are: 

 Reduce global maternal mortality ratio to less than 70 per 100,000 live births 

 Reduce neonatal mortality to 12 per 1,000 live births 

 Reduce the under-5 mortality to 25 per 1,000 live births 

 To bring to an end, the epidemics of AIDS, tuberculosis, malaria and neglected tropical diseases and combat 

hepatitis, water-borne diseases and other communicable diseases 

 Reduce by one third, premature mortality from non-communicable diseases through prevention and treatment 

and promote mental health and well-being 

 Strengthen the prevention and treatment of narcotic drug and alcohol abuse  

 To reduce by 50% (by 2020) the deaths and injuries from road traffic accidents 

 Ensure universal access to reproductive health-care services (including family planning)   

 Achieve universal health coverage, access to good quality essential health-care services and affordable 

essential medicines and vaccines for all 

 Substantially reduce the number of deaths and illnesses from hazardous chemicals and air, water and soil 

pollution  

6.21. Classification Of Diseases 

Suppose we want to make comparisons between two countries regarding the occurrence of viral hepatitis due to 

infection with hepatitis A virus. When we start looking at the records of hospitals from these two countries, we would 

realize that the same condition would be recorded differently as “viral hepatitis A”, “infectious hepatitis”, “jaundice 

under investigations” and so on by different doctors. Thus, it may be very difficult to find out as to how many persons 

in a country or even a district suffered from viral hepatitis ‘A’,  if we were to go through these different nomenclatures 

of the same disease. Therefore, we need to have not only a standard definition, but rather a standard “code” of writing 

“hepatitis due to infection with hepatitis A virus”. Just assume, hypothetically, that if we decide that this code will be 

“01-V-70” then all doctors, all over the world, will record this condition uniformly as this particular code in their 

diagnosis and then it will be easy for us to count how many persons suffered from this condition, especially in this 

age of computerization. In other words, we should have a method of having standard “codes” for each and every 

disease and these codes should be accepted by the medical fraternity all over the world, so that the diagnosis of each 

and every disease can be recorded in a standard and uniform way, the world over. 

6.21.1. International Classification of Diseases” (ICD). The accepted standard for this is the World Health 

Organization’s “International Classification of Diseases” (ICD). The ICD is used to classify diseases and other 

health problems recorded in many types of health and vital records including death certificates, medical case sheets, 

medical discharge slips and various other health records. In addition to enabling the storage and retrieval of diagnostic 



information for clinical, medical research and epidemiological purposes, these records also provide the basis for the 

compilation of national mortality and morbidity statistics by countries, and for making comparisons among different 

communities / countries. ICD is revised periodically and is currently in its tenth edition, i.e., ICD-10, which was 

launched in 1999. The next edition, i.e., ICD – 11 is due to come up in 2018-19. Till the ICD – 11 is officially 

promulgated by WHO, ICD – 10 will be followed. 

ICD-10 has got three volumes. Volume 1 has the detailed classification of all the diseases. Every disease code 

starts with a specific alphabet as the first character, followed by two numerical codes. After these three characters, is 

a decimal, and after that decimal, one or more numbers follow, depending upon the disease code. Volume 2 gives the 

guidance and instructions on the method of using the ICD codes. Volume 3 consists of an alphabetical index, so that 

we can directly check the ICD code of any disease. For example, suppose we are dealing with a patient of “measles 

complicated by pneumonia”. Now, if we go through Volume 3, we would find that on page 351, this condition is 

given the code “B05.2”. Similarly, if we see in Volume 1, under the heading infectious diseases, we will find that the 

ICD codes for measles, along with the various complications with which it can present, are given on page 150; here 

also we will find that the ICD code for measles complicated by pneumonia” is “B05.2”. 

In Volume 1 of ICD-10, there are 21 chapters, each chapter dealing with diseases of a particular organ system, or 

diseases of a particular category. Chapters I to XIV deal with diseases of various organs/systems, e.g., Chapter I deals 

with infectious and parasitic diseases, Chapter II deals with neoplasms, Chapter IX with diseases of circulatory 

system, and so on. Chapter XV deals with pregnancy, childbirth and puerperium, Chapter XVI with conditions 

originating in perinatal period, Chapter XVII with congenital malformations, Chapter XVIII with symptoms, signs 

and laboratory findings not classified elsewhere, and Chapter XXI with factors influencing health status and contact 

with health system (as persons reporting to a doctor for a health check up). Chapters XIX and XX deal with injuries, 

poisoning and other consequences of external causes. Out of these two, Chapter-XIX deals with the actual disease 

consequent to an injury or poisoning (as fracture of right femur bone), while Chapter XX lays down the codes for the 

causes of such injury (as “pedestrian being hit by a four wheeled vehicle on a highway’). In Vol. 1, pages 31 to 104 

give a quick overview of these various chapters and disease codes contained therein, while the remaining pages give 

the detailed codes for each and every disease and health condition. 

6.21.2. International classification of functioning, disability and health (ICF-2001). In 1980, the WHO launched 

a system of “International Classification of Impairments, Disabilities and Handicaps (ICIDH-1980)” to supplement 

the information provided by ICD. Further improvement occurred in 2001, when ICIDH-1980 was expanded to form 

ICF-2001. While health conditions are classified mainly in ICD-10, which basically provides an etiological 

framework, ICF gives a description of health and health related states. The ICD-10 and ICF-2001 are, therefore, 

complementary. ICD-10 provides a “diagnosis” and this information is enriched by the additional information given 

by ICF. 

6.22.  Check your progress – 2. 

6. The latest estimated population of India ( as of Nov 2017) is approximately : (a) 100 crores (b) 121 crores (c) 134 

crores (d) 143 crores (e) 151 crores. 

7. If the population has reached a state of “stabilization”, the NRR will be : (a) 0.0 (b) 0.5 (c) 1.0 (d) 1.5 (e) 2.1  

8. The various targets for “Sustainable Development Goals (SDGs)” are to be achieved by the year: (a) 2015 (b) 2020 

(c) 2025 (d) 2030 (e) 2035. 

9. Identify the correct statement: (a) The WHO norm for Doctor to population ratio is 1 doctor per 1000 population 

(b) Presently in our country we have 1 Doctor for 1800 population (c) The Government of India norm for Doctor 

population ratio is 1 doctor per 1200 population (d) The Government of India norm for combined Doctor & Nurse 



tompopulation ratio is 83 doctors and 250 nurses + midwives per lakh population (e) All the above statement are 

correct. 

10. The “infectious disease” which causes maximum number of deaths in India is: (a) Acute respiratory infections 

(b) Tuberculosis (c) Acute diarrhoeal diseases (d) Typhoid fever (e) Malaria 

6.23. Summary 

 In the practice of health care management, epidemiology plays a very important role. It helps us in identifying the various 

measures of health, diseases and health status of a population and in getting accurate information as regards these 

parametres. In this regards, some basic terms, namely, Goals, Objectives, Indicators and Targets commonly used in 

epidemiological approach to health care planning need to be clearly understood. Goals are broad and general statement of 

the overall state that is intended to be achieved; objectives are specific and measurable statements, consisting of an indicator 

and its associated target, which tell us how we will measure the achievement of our goal; indicators are epidemiological  

parametres, on the basis of which the measurements are made, while targets are quantitative specifications which 

numerically lay down the achievement to be made and the time to be taken for accomplishing such achievement.  

 Broadly, such epidemiologic  “measures”  (or “indicators”) of  health  and  disease used in health care management are of 

6 categories, namely, (a) Measures  of  Mortality (b) Measures  of  Morbidity (c) Measures  of  Fertility (d) Measures  of  

Health  care  services (e) Other  measures  of  health  (as  nutritional  status,  child  development,  quality  of  life), and (f) 

Social,  economic  and  demographic  measure  related  to  health.  

 Measures  Of  Mortality are the most commonly used parametres and include various mortality rates, namely, (a) Crude  

Mortality   Rate (b) Specific  Morality  Rates, which include Age  Specific  Mortality  Rates  (ASMR), Sex  Specific  

Mortality  Rate, Cause  Specific  Mortality  Rate  (CSMR), and Cross   combination  of  Age,  Sex,  cause  etc. (c) Case  

Fatality  Rate  (CFR) (d) Proportionate  Mortality  Rate  (PMR). Crude death rate gives us the overall incidence (or risk) of 

death in the total population over a calendar year, while cause specific mortality rate gives us the risk of dying due to specific 

diseases over a calendar year. CFR on the other hand tells us about the “killing  power” of  various diseases while 

proportional mortality rate gives us the relative contribution of various diseases in causing death.  

 In addition, there are special indicators of mortality used in the field of maternal and child health (MCH). These include: 

(a) Infant  Mortality  Rate  (IMR) which is one of the most sensitive indicators of the health and socio-economic status of a 

population or country (b) Maternal  Mortality  Ratio  (MMR) (c) Under-Fives Mortality Rate (U-5 MR) (d) Neonatal  

Mortality  Rate  (NMR), and (e) Perinatal  Mortality  rate  (PMR). In all these indicators, excepting perinatal mortality rate, 

the denominator is “number of live births”. IMR, MMR and U-5 MR are being widely used in our national health planning 

and evaluation. 

 Measures  Of  Morbidity, as discussed in Unit – 5, are of 2 broad types, namely, (a) Overall  (crude)  morbidity  -  incidence  

rate and (b) Overall  (crude)  morbidity  -  prevalence. These incidences and prevalences are generally calculated separately 

for specific diseases (as tuberculosis, IHD, etc.) or for a group of diseases (as acute respiratory diseases, cardiovascular 

diseases, vaccine-preventable diseases (VPD) etc. 

 After morbidity, the next set of measures in epidemiology based health care planning are measures  of  fertility. The 

commonly used measures of fertility include : (a) Crude  Birth  Rate (b) General   Fertility   Rate   (GFR) (c) Age  specific  

fertility  rates  (ASFR) (d) Total  Fertility  Rate  (TFR) (e) Gross  Reproductive  Rate  (GFR)  (f) Net  Reproductive  Rate  

(NRR) (g) Population  growth  rate (h) Dependency  ratio and (i) Sex Ratio. Out of these, the TFR is most commonly used 

in national health planning, in context of family planning services and population control. We are targeting to achieve a 

TFR of 2.1, which will lead to stabilization of our population.  

 The next important et of epidemiological measures are the Indicators Related To “Health Services”. These include 

(a) Indicators of Availability of Health Services (as, doctor: population ratio, population served by each health 



centre, population: hospital bed ratio), (b) Indicators of Expenditure on health care (as percentage of national 

budget earmarked for health sector, average finances spent per person on health care) (c) Indicators of Health 

coverage (e.g., percentage of children fully immunized, deliveries conducted by trained birth attendants, 

percentage of cases of pulmonary TB brought under Treatment, percentage of houses that were adequately sprayed 

with an insecticide, etc.), (d) Indicators of Accessibility of Health Services (e.g., mean distance in km required to 

be traveled in a village to reach the health centre) (e) Indicators of Utilization of Health Services (e.g., percentage 

of women who availed of cervical cancer screening facility in a camp out of those who were eligible), and (f) 

Indicators of Health Policy (e.g., availability of a stated health policy and enunciated targets). 

 Socio-economic Indicators are also commonly used in health care management and include: (a) Life expectancy 

at birth which is a comprehensive indicator of socio-economic conditions as well as provision of health services 

(b) Indicators of overall development, of which the most important and commonly used one is the human 

development index, HDI (c) Percentage of population living below poverty line (BPL) which is defined as inability 

to purchase adequate number of nutritional energy, which is kept as 2400 Kcal per head per day in rural and 2100 

Kcal per head per day in urban areas, and approximately 25% of our country’s population is BPL (d) Percentage 

of populations in different socio-economic classes and, (e) Indicators of empowerment of women.  

 A newer approach in epidemiology based health care management is the increasing usage of “Summary Measures 

of Population Health (SMPH)”, which give, in a single, summary figure, the overall health and socio-economic 

or developmental status of a nation. The most common and important of these are : (a) Human Development Index 

(HDI) and (b) Physical quality of life index (PQLI). 

 Measures of “Disability” are also being increasingly used in epidemiology driven health care management. The 

important ones include: (a) Years of potential life lost (YPLL) (b) Disability adjusted life years (DALY) and (c) 

Sullivan’s indicator.  

 In the second part of this Unit, detailed discussion has been made regarding the health status of our country, 

against the various indicators of health and disease discussed in Part-1, including current status of various 

indicators of mortality, MCH mortality, morbidity, fertility, socioeconomic indicators and indicators of health 

services. Discussions have also been made in relation to the targets kept for 12th five year plan and Millennium 

Development Goals (MDGs), Sustainable Millennium Goals (SDGs), International Classification of Diseases 

(ICD) and International classification of functioning, disability and health (ICF-2001).  

6.24. Glossary 

 6.24.1. Goal. Also known as “Aim”, it is the statement of the overall purpose intended to be achieved by a health care 

program or activity. It is usually a general / broad statement and not very specific. 

 6.24.2. Objectives. These are specific and measurable statements through which the goal will be achieved and which are 

used to measure performance and progress. 

 6.24.3. Indicators & Targets. “Indicator” is a parameter, usually a incidence or prevalence measure, which is quantified by 

attaching it to a “Target”, which is specific, quantifiable, measurable and time-bound. 

 6.24.4. Crude  Mortality   Rate. Also  known  as  Crude  Death  Rate  (CDR),  gives  us  the  deaths  in  a  defined  

community  in  a  year  per  1000  population  as on  the  middle  of  year  (i.e.,  on  1st  July)  in  that  community  or  area.   

 6.24.5. Age  Specific  Mortality  Rate  (ASMR).It is defined as No.  of  deaths  in  a  particular  age  group  in  a  defined  

area  over a  defined  time  period, per 1000 mid year population (i.e., on 1st of July), in the same area or community. 

 6.24.6. Cause  Specific  Mortality  Rate  (CSMR)  :-  It  is  the No.  of  deaths  occurring  in  a  defined  area  due to a 

particular disease, in  a  defined  area  over a  defined  time  period, per 1000 mid year population (i.e., on 1st of July), in the 

same area or community. 



  6.24.7. Case  Fatality  Rate  (CFR)  :-  It is the No.  of  persons,  dying  due  to  a  particular disease,  during  a  defined  

time  period,  in  a  defined  area, out of the total number of cases of the same disease, in the same area and  same time period, 

expressed as a percentage. 

 6.24.8. Proportionate  Mortality  Rate  (PMR).  This  gives  the  proportion  of  total  deaths  that  are  due  to  a  given  

particular disease,  out  of  the  total  deaths (due to all diseases) in a defined area or population, over a defined time period. 

 6.24.9. Infant  Mortality  Rate  (IMR). IMR is defined as deaths among children aged up to 1 year in a country or defined 

population group, in one year period (usually kept as one calendar year) per one thousand live births in the same country / 

population in the same time period 

 6.24.10. Maternal  Mortality  Ratio  (MMR). It is the “maternal deaths” in a country or defined population group, in one 

year period (usually kept as one calendar year) per one thousand live births in the same country / population in the same time 

period 

 6.24.11. Maternal Death. It is  defined  as  death  occurring  to  woman,  while  pregnant  or  within  42  days  of  termination  

of  pregnancy,  irrespective  of  the  duration  and  site  of  pregnancy,  from  any  cause  related  to  or  aggravated  by  pregnancy,  

but  not  from  accidental  or  incidental  causes. 

 6.24.12. Under-Fives Mortality Rate (U-5 MR).  U-5 MR is defined as deaths among children aged up to 5 years in a country 

or defined population group, in one year period (usually kept as one calendar year) per one thousand live births in the same 

country / population in the same time period.  

 6.24.13.  Neonatal  Mortality  Rate  (NMR). This is calculated as  No.  of  deaths  in  a  year,  in  a  defined  area, among  

children  upto  28  days  of age per 1000 live births, in the same area or population, in the same year.  

 6.24.14. Overall  (crude)  morbidity  -  incidence  rate  :- This  is  defined as  the total  No.  of  new  cases  (due to all  

diseases) occurring  in  a  defined  area  in a  defined period  of  time per 1000 of mid-year (1st July) population in the same 

community or area. 

 6.24.15. Overall  (crude)  morbidity  -  prevalence  :- This is defined as Total  No. of cases  (due to  all  diseases)  present  

in  a given  area  at  a  point  of  time per 1000 population in the same area at the same point of time. 

 6.24.16. Proportion  of  severe  morbidity  :-  This  is  like  a  counterpart  of  CFR.  It  is  calculated  as No.  of  subjects  

having or developing  severe forms  of  a  particular  disease out of the total number of cases of the same disease occurring in a 

defined area and over a defined time period.  

 6.24.17. Proportional  Morbidity  Rate  :-  This  is  a  counterpart  of  Proportional  Mortality  Rate.  It  is  calculated  as total  

no.  of  cases  of  that  particular disease  (incident  or  prevalent) divided by the total number of cases due to all diseases 

(incident or prevalent, as is taken in the numerator) in a defined area and over a defined time period or defined point of time. 

 6.24.18. Crude  birth  Rate  :-  Crude  birth  rate  (CBR)  gives  the  number  of  live  births  that  are  likely  to  occur  per  

1000  population  in  a  given  community  or  area,  over  a  period  of  one  year., the denominator usually being the “mid-

year population”.   

 6.24.19. General   Fertility   Rate   (GFR)  :-  GFR is defined  as the No.  of  live  births  in  a  given area  during  a  year  

per 1000 mid  year  population  of  females in  the  reproductive  age  group (15  to  45  years)  in that  area, during  that  year. 

 6.24.20. Age  Specific  Fertility  Rates  (ASFR) :-  It is the number  of  live  births  to  women  in  a  specified age  group  

(eg, 20  to  25  years  age  group)  in a  given  area  and  in  a  given  year  per  1000 mid  year  population  of  females  in  the 

same  age  group  (e.g.,  20  to  25   years)  in  that area  during  that year. 

 6.24.21. Total  Fertility  Rate  (TFR)  :-  This  gives  the  estimated  number  of  children  which  a  group  of  1000  

women  would  bear,  if  they  were  to  start  their reproductive  life  at  a  common  point  of  life,  and  were  to  pass  

through  their  entire  reproductive  span,  subject  to  the  current  age-specific  fertility  rates.  This  measure  is  calculated  



by  summing  up  the  ASFRs  for  the  different  age  groups  and  multiplying  this  sum  by  the  class – interval  on  which  

the  age  groups  have  been  formed. (If this value is divided by 1000, it will give the TFR per woman). 

 6.24.22. Gross  Reproductive  Rate  (GFR)  :- is  a  measure  of  the  average  number  of  female  live  births  that  would   

occur  to  a  female  new  born,  growing  up  and  passing  her  entire  reproductive  age,  if  the  current  fertility  rate  were  

to  apply.   

 6.24.23. Net  reproductive  Rate  (NRR)  :- The  NRR  is  a  measure  of  the  average  number  of  female  live  births  that  

will  occur  to  a  newborn  female  as  she  grows  up  and  passes  through  her  entire  reproductive  age  group,  provided  

she  was  subjected  to  the  current  rates  of  fertility  as  well  as  mortality. A NRR of 1 indicates that each mother in that 

population is being replaced by one daughter and hence the population has reached a level of “stabilization”.  

 6.24.24. Population  growth  rate  :- This  is  also  known  as  the  natural  rate  of  population  increase.  It  is  calculated  

as  the  difference  between  CBR  and  CDR.   

 6.24.25. Dependancy  ratio  :-  It is the ratio of  “Population  < 20  years age  +  population >  65 years age” in the numerator 

to the “Population  in  the  age  groups  20  to  64  years” in the denominator. 

 6.24.26. Sex Ratio. It is defined as the number of females in a country (or a state or such defined population group) per 

1000 males.  

6.24.27. Indicators of “Health Services”. These are indicators which measure the aspects of : (a) “Availability” (as, 

doctor: population ratio, population served by each health centre, population: hospital bed ratio) (b) “Expenditure on 

health care” (as percentage of national budget earmarked for health sector, average finances spent per person on health 

care) (c) “Health coverage” (e.g., percentage of children fully immunized, deliveries conducted by trained birth 

attendants, percentage of cases of pulmonary TB brought under Treatment, percentage of houses that were adequately 

sprayed with an insecticide, etc.) (d) “Accessibility” (e.g., mean distance in km required to be traveled in a village to 

reach the health centre) (e) “Utilization” (e.g., percentage of women who availed of cervical cancer screening facility 

in a camp out of those who were eligible) and (f) “Policy” (e.g., availability of a stated health policy and enunciated 

targets). 

6.24.28. Life expectancy. It is a commonly used summary measure of the health status of a population, defined as 

the average number of years in a population (or a nation) that an individual is expected to live from birth onwards, 

if the current mortality rates continue.  

6.24.29. Human Development Index (HDI). This is an index combining three measures for individual countries, 

namely, (a) life expectancy at birth (as an index of population health and longevity), (b) literacy (as measured in 

terms of primary, secondary, and tertiary gross enrollment ratio in schools and colleges as well as adult literacy 

rate), and (c) gross domestic product per capita (GDP pc) in terms of US dollars (as a measure of standard of 

living). It is accepted as a standard means of measuring human development, according to the United Nations 

Development Program (UNDP).  

6.24.30. Percentage of population living below poverty line (BPL). Commonly used index of overall standard of 

living and economic status of a country. “Below Poverty Line” means inability to buy adequate food calories 

(equivalent to 2400 kcal per day per head in rural and 2100 kcal per day in urban areas). It is also taken as 

equivalent to a family income of less than Rs. 1,500/- per month. Approximately 25% of our country’s population is 

BPL as per current estimates. 

6.24.31. Years of Potential Life Lost (YPLL). It is defined as the years of potential life lost due to premature death. 

YPLL emphasizes the processes underlying premature mortality in a population. By this method, deaths occurring 

at earlier ages will cause more years of life lost than deaths at later ages.  

6.24.32. Disability adjusted life years (DALY). This measure goes beyond the concept of YPLL by also including 

equivalent “years of life lost due to disability” (YLD) due to poor health. DALY combines, in one measure, the 



time lived with disability and the time lost due to premature mortality. Thus, DALY = YPLL + YLD. One DALY 

can be defined as “one lost year of ‘healthy’ life, either due to premature death or living with disability due to 

diseases”.  

6.24.33. Physical Quality of Life Index (PQLI). This index combines three measures into a single indicator,.for 

making comparisons between countries regarding health and socioeconomic status. These are literacy status, infant 

mortality rate (IMR) and expectation of life at 1 year of age.  

6.25.    Self-Assessment Test 

 What do you understand by the terms Goal, Objectives, Targets and Indicators in context of health care planning? 

Enumerate, with examples, the various groups of targets and indicators commonly used in health care management 

in our country. 

 Comment on the statement: “Mortality indicators are always of “incidence” type while morbidity can be either 

incidence or prevalence. Enumerate the various indicators of mortality commonly used in health care. 

 Discuss the various indicators of fertility. 

 Write a short essay on the current health profile of India. 
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6.27.    Answers to Check Your Progress Questions 

1. (d) indicator. The indicator is the name of the parameter which will be measured (i.e., “what will be changed”), 

while the target is the quantitative amplification of the indicator in terms of “how much will be changed” and “by 

when it will be changed”. 

2. (a) Cause specific mortality rate (CSMR). For example, if the CSMR due to TB is 10 per 1000, it means that the 

risk of a person, in the defined population, dying due to tuberculosis over the defined period (usually one year) is 

0.001 or 1% or 10 in 1000 chances. 

3. (e) Perinatal mortality rate. In this, the denominator is “total number of live births plus total number of late foetal 

deaths (i.e., stillbirths after 28 completed weeks of gestation)”. In all other 4, the denominator is “total live births”.  

4. (c) Infant mortality rate. Though very important indicator for overall health status of a population, however, the 

infant mortality rate is not a part of calculations for “Human Development Index – HDI”. 

5. (b) Total Fertility Rate. The TFR is kept as an indicator of fertility and population control in our national health 

care planning process. At present it is 2.3 and it is targeted to achieve a TFR of 2.1 by end of 12 th five year plan. 

TFR of 2.1 indicates that the population will stabilize (maintain itself). 

6. (c) 134 crores. This is the estimates by United Nations as on the beginning of November 2017. 

7. (c) 1.0 Net Reproduction Rate of 1 means that each mother in the population will be replaced by one daughter 

and hence the population will stabilize. NRR to 1.0 will also correspond to TFR of 2.1 

8. (d). 2030. The SDGs are to be achieved by individual countries by the year 2030. 

9. (e) All the above statement are correct. 



10. (b) Tuberculosis. In India, every year, 2.8 lakh persons die due to tuberculosis, and accordingly it has the 

highest disease specific mortality rate among infectious diseases. In mortality, among infectious diseases, 

tuberculosis is followed in our country by acute respiratory infections, acute diarrhoeal diseases, malaria and 

typhoid fever.  
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