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COSTS OF UNDERNUTRITION IN PAKISTAN 

WAJIHA SAEED, STEPHEN DAVIES, SAQIB SHAHZAD, AND MUHAMMAD SAAD MOEEN  

Undernutrition leads to large monetary costs to an economy, which come most directly from higher 

mortality/premature death, a higher incidence of illnesses, and lower productivity due to nutritional deficiencies. 

Undernutrition among children also contributes to costs in the education system due to poorer performance at school 

and hence more grade repetitions and lower educational levels. These outcomes result in an estimated total 

economic cost of as much as Rs. 704.3 billion (Table 1) resulting from losses of earnings/productivity, health costs, 

and education costs. The following describes the estimation of these costs.  

Table 1: Total Economic Cost of Undernutrition (Billion Rs.) 

 Low Estimate High Estimate 

Loss of earnings 682.1* 691.8** 

Cost of Child Mortality  236.0 

Productivity loss due to anemia in adults  68.0 

Productivity loss due to anemia, IDD and stunting in children  387.8 

Health Costs 0.7 0.7 

Education costs 7.1 11.8 

Total economic cost of undernutrition 689.9 704.3 

*Estimated using DALY approach 

**Estimated by WFP using direct estimation  

Loss of Earnings 

The WHO’s Global Health Estimates (GHE) database (WHO 2016) includes nutritional deficiencies in its list of 

“causes” (of death and disability), and hence offers a measurement of some of the most direct effects of 

undernutrition. The GHE provides the disability-adjusted life years (DALY) as a single measure to quantify the burden 

of diseases, injuries and risk factors. The DALY measures the number of years lost due to premature death and 

years lost living in sub-optimal health. For Pakistan, the WHO estimates a loss of about 2.8 million DALYs due to 

nutritional deficiencies. Table 1 shows that anemia due to iron deficiencies was by far the largest contributor to this 

loss of life years, and presumably it is so high because of mortality rates of infants and children under five years old. 

In 2015, the GDP per laborer in Pakistan was about Rs. 411,992 (given the per capita GDP of Rs. 145,524 and the 

labor force of 65 million people was about 35% of the total population). Hence, these DALYs lost due to nutritional 

deficiencies have an approximate economic cost of Rs. 682.1 billion. 
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Alternatively, rather than use the DALY approach, WFP1 has directly estimated the cost of infant mortality due to 

undernutrition using the National Nutrition Survey 2011 and relative risk of mortality of 1.32 (as estimated by Lancet 

and other sources). The WFP estimates that a total of 177,880 children die before the age of 5 due to nutritional 

deficiencies. Assuming average earnings of $1,611 per year, a 55% labor force participation rate, and a discount rate 

of 3% for a 50-year income stream, the average cost of mortality due to undernutrition is estimated at $2.25 billion per 

year (approximately Rs. 236 billion).  

Table 2: Estimated economic cost of DALYs associated with nutritional deficiencies in Pakistan, 2015 

Cause 
DALYs ('000)1/ Estimated Economic 

Cost of DALYs lost 
(Billion Rs.)2/ 

Percent Males  Females Total 

1. Protein-energy malnutrition 230.0 261.4 491.4 121.5 18% 

2. Iodine deficiency 28.3 53.7 81.9 20.3 3% 

3. Vitamin A deficiency 5.6 5.5 11.2 2.8 0% 

4. Iron-deficiency anemia 916.2 1,154.8 2,071.0 511.9 75% 

5. Other nutritional deficiencies 44.1 59.7 103.8 25.7 4% 

All nutritional deficiencies (Total DALYs) 1,224.1 1,535.1 2,759.2 682.1 100% 

All nutritional deficiencies (Percent) 44% 56% 100%     

1/ Source: WHO GHE Database 2015 (WHO 2016) 
2/ Cost estimated using GDP per laborer estimated to be Rs. 411,992 in 2015. (GDP per capita in 2015 was Rs, 145,524, while 

total labor force as a percentage of total population was 35% in 2014. Source: World Bank, World Development Indicators).  

WFP further accounts for productivity losses due to anemia among adult men and women engaged in manual labor 

by using studies that find that anemia reduces productivity by 5 to 17% in manual and heavy manual labor.  Using 

estimates of anemia prevalence from the National Nutrition Survey and WHO, labor participation rates in manual 

labor, and assuming women in manual labor earn $569 per year, while men earn $1,228 per year, anemia in adults is 

estimated to cost $656 million per year (approximately Rs. 68 billion). Furthermore, productivity losses will also result 

from children being stunted or anemic or having iodine deficiency disorder (IDD).  These conditions in children are 

associated with cognitive deficits, resulting in a schooling deficit of 2.91 grade equivalents, and 3 to 8-point deficit in 

IQ2. Based on stunting prevalence rates from the National Nutrition Survey 2011, participation rates in the services 

sectors, and average earnings in the services sector (as cognitive deficit are assumed to impact services), the WFP 

estimate that the net present values of losses due to these cognitive deficits caused by undernutrition is about $3.7 

billion (approximately Rs. 387.8 billion). 

Health Costs  

In addition to the cost of mortality and DALY’s lost, nutritional deficiencies also exert a direct burden on the health 

system from higher morbidity rates. Using data from the 2012-13 Demographic and Health Survey for Pakistan, 

WFP3 estimates that about 90 million cases of acute respiratory infection (ARI) and 128 million cases of Diarrhea 

                                                             
1 WFP, “Economic Cost of Undernutrition in Pakistan”, conference presentation by Jack Bagrianksky, 23 February 2017, Planning 
Commission, Islamabad.    
2 WFP cites Haddad et al Oxford Bulletin of Economics & Statistics, 1991, MacGregor et. al., Lancet, 2009 and WHO Systematic 
Review, 2015  
3 WFP, “Economic Cost of Undernutrition in Pakistan”, conference presentation by Jack Bagrianksky, 23 February 2017, Planning 
Commission, Islamabad.    
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occur annually in children aged less than 5.4 Moreover, WFP attributes 25 million cases of ARI and 44 million cases 

of diarrhea to zinc deficiency. Using estimates of primary health care costs from existing literature, they estimate that 

zinc deficiency cost about USD 6.4 million (Rs. 671 million) due to increased cases of ARI and diarrhea.    

Table 3: Health Cost of morbidities (Diarrhea and ARI) due to Zinc Deficiency  

 Diarrhea ARI Total* 

Cases/y Attributed to 
Zinc Deficiency 

44,088,100 24,499,506 68,587,607 

Cases/y Seeking Medical Care Primary Health 
Facilities1/ 

26,893,741 15,777,682 42,671,423 

Unit Cost of PHC Contact 
@ $7.99/case (Malik et al) 

 $        214,981,672   $        126,122,745   $        341,104,417  

Unit Cost of Hospitalization 
@ $242 (Hussain et al) 

 $          75,135,883   $          19,165,120   $          94,301,003  

Family Cash & Opportunity Cost 
@ $2.29 -$4.01/case 

 $        143,078,481   $          59,469,405   $        202,547,886  

  $        433,196,036   $        204,757,269   $        637,953,305  
1/ Medical care is sought in 64.4% of ARI cases and 61% of Diarrhea cases respectively (DHS 2012-13) 

Education Costs 

In addition, undernutrition among children (indicated by stunting, wasting or under-weighted-ness) is associated with 

poorer performance at school, leading to higher drop-out rates and grade repetition (Martinez and Fernandez 2007). 

Children who experience under-nourishment before the age of 5 are more likely to repeat grades. Ultimately these 

result in lower educational attainment and hence lower productivity and income in adulthood. Grade repetition 

translates to immediate costs to government and families. The cost of each instance of repetition equals the cost of 

school operation per student per annum, and the cost of fees and expenses per student per annum for families. 

The additional cost to the education system, including both public and private costs, can be estimated using 

differential probability analysis (Martinez and Fernandez 2007). A review of “Cost of Hunger” studies conducted 

across Africa, Latin America, and the Philippines where longitudinal datasets were available reveals a fairly 

consistent trend: the rate of repetition among stunted children tends to be 33% to 37% higher than that among non-

stunted children. In Latin America, the repetition rates among stunted children are as much as 53% to 68% higher. 

Among these, we use the Philippines as the closest approximation for Pakistan as overall repetition rates are similar 

across these two countries. That is, we assume that the rate of grade repetition among stunted children is 33% higher 

than for non-stunted children in Pakistan. This difference (33%) is also the smallest observed in the Cost of Hunger 

studies reviewed, thus represents the most conservative cost estimates. Based on this assumption, we estimate that 

a total of 42,542 students enrolled in primary and middle schools in Pakistan will repeat a grade.  

The total direct cost of these repetitions, to the education system and families, is in the range of Rs. 925 million of 

which Rs. 580 million is cost to government. However, grade repetition has significant further costs in the form of lost 

earnings due to delayed entry into the work force. The resulting loss of earnings translates to an additional cost of Rs. 

                                                             
4 This assumes that among children who reported ARI and Diarrhea in the last 14 days, ARI re-occurs 4.1 times in a year, and 
diarrhea 5.9 times. 
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6 billion based on the current per capita GDP of Pakistan of Rs. 145,524 (in 2014-15). This leads to a total cost of 

about Rs. 7 billion. 

However, if we assume the difference in rates of repetition is higher, say 60.6% higher (the average from Latin and 

Central America), the total direct cost could be as much as Rs. 1.5 billion per year while loss of earnings would be 

about Rs. 10 billion. Thus, total cost under this high estimate is Rs. 11.8 billion. Table 3 reports these findings. 

Table 4: Cost of grade repetition associated with stunting, 2014-15  

  Primary Middle Total 

A. Govt. expenditure per student (Rs.)1/ 10,874 19,546 - 

B. Private cost per student (Rs.)2/ 7,158 10,155 - 

C. No. of repetitions due to stunting (Nos.)3/       

Low Estimate 28,986 13,555 42,542 

High Estimate 48,942 21,787 70,729 

D. Direct cost to education system (Million Rs.)       

Low Estimate 315 265 580 

High Estimate 532 426 958 

E. Direct cost to families (Million Rs.)       

Low Estimate 207 138 345 

High Estimate 350 221 572 

F. Indirect cost due to loss of Earnings (Million Rs.)4/       

Low Estimate 4,218 1,973 6,191 

High Estimate 7,122 3,171 10,293 

G. Total cost (Million Rs.) (D+E+F)       

Low Estimate 4,741 2,375 7,116 

High Estimate 8,005 3,818 11,822 

1/ Source:  UNESCO, Institute of Statistics, UIS.Stat, http://data.uis.unesco.org/, accessed January, 2017. 
2/ Source:  Pakistan Bureau of Statistics, Household Income and Expenditure Survey, 2013-14. (Inflated to 2014-15 using CPI for 

Education from Economic Survey of Pakistan 2015-16). 
3/ Authors’ estimates assuming rate of repetition among currently enrolled children who experienced undernutrition before the 

age of 5 is 33% higher. Estimation uses overall repetition rates from UNESCO UIS.stat, total enrollment and age distribution 

from Pakistan Education Statistics 2014-15 and HIES 2013-14, past undernutrition prevalence rates from UNESCO UIS.stat 

database. 
4/ Based on per capita GDP for Pakistan in 2015 of Rs. 145,524 (World Bank, World Development Indicators). 
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