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SUMMARY 

Two hundred and twenty non-pregnant female coffee-pIckers on a commercIal estate m Thyolo 

dIstnct, MalawI were enrolled m a prospectIve cohort study to estImate the magnttude of the 

assocIatlOn between anaeffila and producrrvity In a ffilldly anaeffilC populatIon An assocIatIOn 

between anaeffila and lower total Yields over the 18 day study penod was found though these 

findmgs dtd not reach statIstical SIgnIficance (p=O 11) The decrease m prodUCtiVIty was due to 

fewer days at work (p=O 06) rather than lower prodUCtiVIty on days worked 

Over the 18 day study penod, the estImated change m earnmgs WIth each Ig1dl mcrease m 

haemoglobm (Hb) was MK7 70, amountmg to a 3% wage mcrease for ffilldly anaemIC women 

QualItatIve data collected concurrently mdtcated that estate women and theIr famihes are one of the 

poorest groups In rural MalaWIan commUnItIes Extra earnmgs due to Improved haemoglobm levels 

would hdve a marked pOSItIve Impact on theIr welfare, enablIng them to mcorporate essentIdl food 

Items such as fish or green vegetables mto theIr dIets and to ensure the purchase of household Items 

such as soap and matches 

These results mdlcate thdt mIld anaemIa may affect the productIVIty and subsequent economIC 

welfare of MalaWIan women, although more research IS needed to substantIate thIS fmdmg The 

ImplIcatIOn IS that popuJatlOn-based programmes agamst anaemIa mJY be JustIfiable even for 

POpuldtIOns wIth predoffilnantly mIld anaemIa 



INTRODUCTION 

Anaenua IS a hIghly prevalent dIsorder WIth over 2 bIllIon people world-wIde affected and hIgh 

prevalence rates for women ofreproducuve age In developIng countnes (Kobhnsky 1995) In Afnca 

It has been estImated that two-thIrds of pregnant and half of non-pregnant women may be anaenuc 

(Wmikoff 1988) The mam causes reported In sub-Saharan Afnca are Iron deficIency (often 

exacerbated by hookworm mfestatIOn), folate defiCIency, malana, haemoglobtnopathies and human 

ImmunodeficIency VIruS (HIV) mfectIOn (Flenung 1989, Hurrell 1997) Thus anaemIa IS largely 

preventable Severe anaemIa m pregnant women has been assocIated WIth multIple adverse effects 

mcludmg maternal death (Allen 1997, Hoestermann 1996, Danforth 1982, Hughes 1991 Zucker et 

al 1994) low bIrth weight (Brabm et al 1990, Dolan et al 1993, Rusia et al 1995, Smgla et al 

1997) and pennatal mortalIty (BOUVIer et al 1997, Dasgupta et al 1997, flemIng, 1989, Gam et al 

1981) A second cause for concern IS the effect of anaemIa on work performance and productIVIty, 

both m formal wage sectors and mformal non-wage sectors of the economy, although pubhshed 

studIes concentrate on the former 

SIgnIficant or severe anaemIa rel...tted to Iron defiCIency reduces work perform,mce (YIp 1994) The 

adverse effect of Iron defiCiency on work or energy output appears to be medIated through ...t 

combmatlOn of decreased oxygen-carrymg capaCIty and reduced muscle functIOn In ammal studies 

It has been shown that both aerobIC and anaerobIc functIOns are reduced (Dallman 1986, DaVIS et at 

1984) 

A relatIOnshIp between severe anaemIa and work output was demonstrated for female workers on tea 

plantations m Sn Lanka and IndoneSia (Edgerton et al 1979, Husaml et al 1983), male rubber 

plantJ.tIOn workers m IndoneSIa (Basta et al 1979) and male road constructIOn workers m Kenya and 



the PhIlIppmes (Brooks et al 1979, Popkm 1978) Tnals have shown that supplementatIOn mcreases 

productive output (Edgerton et al 1979, Basta et al 1979) RelatIonshIps were found between rruld 

anaemIa and BntIsh schoolgirls' phYSIcal performance (Nelson et al 1994) and female IndonesIan 

Jute-factory workers' productlVlty (Scholz et al 1997) InterventIon m moderate to rruld anaerrua 

Improves mtermedlate chmcal outcome measures, speCIfically the Harvard Step Test m IndIan 

women (Dodd et al 1992) and energy expendIture for equIvalent work m female cotton rrull workers 

m Chma (LI et al 1994) In summary anaerrua clearly affects prodUCtIVIty for both men and women, 

but the Impact of rruld anaerrua (Hb 1O-12g1dl for non-pregnant women) on econorruc welfare 

mediated through prOdUCtiVIty, has not been studied 

Lack of knowledge about the effects of rruld anaerrua has contnbuted to a general lack of consensus 

over the Issue of the haemoglobm cut-off level at whIch anaerrua should be recognised as a problem 

mentmg actIon, eIther at the mdlvldual chmcallevel or through populatIon-based programmes ThiS 

study focused on the Impact of anaemIa on prodUCtIVIty, wage earnmgs and subsequent economic 

welfJ.re m a population With predommantly mIld anaemIa The speCIfic objectIves were to 

1 Quantify loss of productivity due to anaemia In a populatIOn With predommantly mIld anaemia 

2 EstImJ.te the loss of wage Income attnbutable to anaemIa over 18 days (3 weeks of 6 workmg 

days) 

3 Investigate the Impact of estate wages on the economIC welfare of women and their households 

MA TERIALS AND METHODS 

Study Settmg 



Thyolo rustnct, m the south of MalawI, covers an area of 1,715 sq Ian Non-estate, usable land IS 

66595 sq km total, WIth a populatIon denSIty of 647 persons per sq Ian (World Bank 1990) 

Thyolo rustnct has been defined as "perfomnng badly m tenns of nutntlon", as 302% of chIldren 

under 5 years are undelWeight, 42 5% have moderate stuntmg and 13 9% moderate wastmg (MalaWI 

SOCIal IndIcators Survey 1996) 

The phYSICal capacIty to work on estates or farms IS VItal for the econOmIC survIval of a maJonty of 

the dlstnct Over 93% of the populatIOn denve theIr lIvelIhood from agnculture (natIOnal average IS 

80%) wIth the mam SubSIstence food crops bemg local and hybnd mruze (GO.M!UNDP 1995) A 

recent survey of 420 households found that 40% obtamed theIr mrun mcome from tea and coffee 

estates and 23% of women had worked on an estate dunng the past year (Wilhams et at 1997) 

Women have tradItIOnally been employed on the estates to pIck coffee The pIckmg season runs 

from June to August, wIth a peak m July when the study took place Women are prud only for the 

days they work and accordIng to the number of kIlograms they pIck In July 1997 the assIgned task 

W.lS 44kg each day whIch most women exceeded, there was a mInImUm druly wage of MKII 

(USD=$O 73, July 1997 exchange rates) and the estates gave MKI for every addItIonal 4 kIlograms 

Women began work by 6 30am and remruned untll the final weIghIng seSSIon The workIng week 

was Monday to Saturday 

Methods 

A cohort study was chosen to mInImISe the potentIal selectIon bIaS of anaemIC women droppIng out 

from employment The study penod was lImIted to 18 workmg days to cOIncIde with the peak In npe 

coffee so that pIckers' productIVIty would not be differentlally constraIned by crop supply An 
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obtaIned sample of 198 women was calculated as havmg 80% power to detect a 10% chfference m 

prodUCtIVIty between women WIth Hb<ll gldl and women WIth Hb2::11 gldl Allowmg an extra 20% 

for refusals, pregnancIes and loss to follow-up meant that 238 women needed to be approached for 

entry mto the study The study sample was composed of all consentIng non-pregnant women m one 

dIVISIon enrolled for coffee pIckmg on the first 3 days of the 18 day study penod Over the course of 

the study, mfonnatIOn was obtaIned on the women's home locatIOn, key demographIc vanables, 

SOCIa-eCOnOmIC status and other lIfestyle factors hypothesIsed to mfluence the YIeld Anthropometnc 

measurements and reported Illness and treatment epIsodes for the preVIOUS two weeks were obtaIned 

at the end of the study penod At thIS time haemoglobm levels were also measured USIng a 

HemoCue and a thIck blood film staIned WIth FIeld's Strun was eXamIned for malana parasItes The 

mtervIewers were nurse/mIdwIves who were traIned for one week In questIOnnaIre admInIstratIon, 

anthropometnc measurements and HemoCue use 

Absences from work were noted on a daIly register When women returned to work the reason for 

theIr absence was ascertaIned Any woman absent for three consecutIve workmg days or more 

receIved a home VISIt Data on plckmg YIelds dunng the study penod was provIded through 

worksheets filled In by the estate's clerks Study mtervlewers were present In the pIckIng fields and 

at weIghIng tImes throughout the study pen ad 

StatIstical AnalYSIS 

The data were double-entered usmg the computer package Epl-Info AnalYSIS was perfonned USIng 

Epl-Info and Stata 

Three prodUCtIVIty vartables were denved for the analYSIS 



• work attendance number of days worked out of the 18 workIng days of the study penod 

• average daIly Yield (kg of coffee bemes pIcked) dunng weekdays present at work 

• average daIly Yield (kg of coffee bemes pIcked) over the 18 day study penod 

The explanatory vanables were placed mto 3 groups 

• phySIOlogical vanables e g haemoglobm, malana parasItes, recent Illness and treatment 

epIsodes, anthropometnc measures (heIght, weIght, body mass mdex, rrud-upper arm 

cIrcumference) 

• demographIc (age, panty, mantal status, ethmc group) and SOCIo-econorruc van abies (alternatIve 

sources of mcome, readIng abIhty, ownershIp of land, a radIO and a bIcycle) 

• other lIfestyle factors whIch may affect produCtIvIty (perfonnance of housework, dIstance walked 

to work years of expenence ptckmg coffee, recent food mtake chIldren under and over 5 years 

at home) 

MultIple regressIOn was used to esttmate the relatIonshIp between the explanatory van abies and 

productIvIty For each prodUCtIVIty vanable the model was fitted m 3 mam stages Ftrst 

phySIOlogIcal vanables were added then demographIc & SOCto-economiC van abies and finally the 

other lIfestyle factors WhICh mIght affect prodUCtIVtty At each of the 3 stages non-sIgmficant 

(P>O 05) vanables were dropped from the model apart from the vanable haemoglobm A quadratIc 

term for haemoglobm was also entered mto the model to test for non-lIneanty 

To extrapolate the effect of anaerrua on women's mcome over the 3 week (18 workmg days) study 

penod, two assumptIOns were made Ftrstly, the asSOCIatIOn found between haemoglobm and 

decreased produCttVIty was assumed to be causal, t e the anaerruc women ptcked less coffee 
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compared to non-anaerruc women due to theIr lower haemoglobm levels Secondly, If these women 

had phYSICally been able to pIck more they would not have been constramed by how much coffee 

there was ThIS assumptIOn was valId dunng the peak pIckmg season as there was marked excess 

demand for labour 

QualItatIve Data 

QualItatIve mformatIOn on the Impact of the estate wage on women and theIr household's econonuc 

welfare was collected over 5 weeks, concurrently wIth the quantItatIve data Senu-structured 

IntervIews were conducted WIth study women currently pIckmg and absent pIckers who had returned 

to work. Women were selected for mtervIew based on a systematIc selection of study numbers of 

the women present on that day Some of these women were partIcularly WIllIng to gIve mformatIOn 

and were reclassIfied as m-depth mtervlewees Other key mformants for m-depth IntervIews 

Included estate managers and VIllage chIefs or headsmen The latter were helpful In Identlfymg more 

mformants pIckers who had recently left estate employment, women who chose not to pIck and 

10Cdi men Further snowbalhng techmques, whereby selected partIcIpants recommended other 

partlclpdnts for mclUSIOn m the study, were used to IdentIfy more mtervlewees from the commumty 

PUI-POSI ve samplIng to mclude more women not workmg on the estate, was also employed by 

recrUltmg at local markets and shops Group dISCUSSIOns were held m the VIllages wlthm and 

surroundIng the estate Due to mformal recrUItment through snowballIng and the publIc locatIOns 

whIch allowed relatIves and fnends to Jom the dIalogue, the partIcIpants were not unknown to one 

another and thus formed natural groups, I e groups that eXIst apart from the study wlthm the 

natural context of the research settmg (Corell 1995) However to aVOId male donunance, 

dISCUSSIOns for women and men were conducted m separate groups On average each group 

consIsted of 9 partICIpants (range 6-11) 



The methodologtes employed are summansed m Table 1 The process of tnangulatIon of sources 

and methods was used to cross-check the data collected for consIstency and trustworthmess 

QuestIons were modtfied dally m the lIght of recent mSIghts and analysIs All mtervIews and 

dISCUSSIons were conducted m the local language, ChIchewa, by a local teacher traIned m qualItatIve 

data collectIon methodologtes The group dtscussIOns and some m-depth IntervIews were recorded 

on audIO cassette for later transcnptIon and translatIOn 

RESULTS 

The fmal sample SIze was 217 (986%) women of the ongtnal220 that made up the cohort Only 3 

women were lost to follow-up From the ongmal 235 women who worked dunng the recrUItment 

days, 8 women were excluded from the group due to pregnancy, 4 women left estate work before 

recrUItment to the study and 3 With-held consent 

The mean age of the study populatIon was 28 1 years and ranged from late teens to 60 years (65% < 

30 years, 92% < 45 years) There was no relationshIp between age and haemoglobm or p..mty and 

haemoglobm In our data-set Thirty mne per cent receIved treatment for Illness dunng the study 

penod and 20% had malana parasItemIa WhIch was SIgnIficantly related to haemoglobm group (X2 = 

689, d f = 2, P = 0031) Only 18% of the study sample were mamed compared to the natIOnal 

Jverage of 69% (NSO 1994) The rest were smgle (35%), separated (41 %) or Widowed (6%) 

Twenty seven per cent of the women could read Sixty four per cent reported at least one alternative 

source of mcome These mcluded a husband that worked, selling crops for cash, trade m the last 

week and bebevmg oneself to be a permanent employee (wIth guaranteed employment and 

entitlement to SIck pay and hob day pay) The mean number of household dutIes performed before 

~ 
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work was 0 77 and after work 2 43 FIfty seven per cent of the women had at least one ChIld over 5 

years at horne 

ASSOciatIOn between anaelDla and productiVIty 

The mean haemoglobIn was 125g1dl (SD = 16) ThIrty seven per cent of women (81/217) had 

haemoglobIn levels below 12g1dl, the WHO defimtIOn of anaerrua In non-pregnant women 

Amongst these anaerruc women, 85% (69/81) were rruldly anaerruc (Hb 10 - 12 gldl) and 12 women 

were moderately anaerruc (Hb < 10 gldl) 

AbsenteeIsm was common for female estate workers, beIng partIcularly hIgh on Saturdays and when 

the weather was cold and wet The mean number of days worked per woman from the total of 18 

d<lYs In the study penod was 1289 (SD = 394 range = 1-18 days), and 71% of possIble workIng 

d<lYs were worked (2774/3906) YIelds on days worked vaned substantIally between women The 

average coffee YIeld per woman for weekdays worked was 80 61 kg (SD = 25 45) 

A summary of the relatIOnshIp between anaemia and prodUCtiVIty IS shown In table 2 There was no 

eVIdence of curvature In the relatIOnshIp between haemoglobIn and the prodUCtIVIty vanables and 

therefore lInear relatIonshIps have been assumed The eVIdence suggests that anaemIa may be 

assocIated WIth a decrease In the number of days worked and the overall amount of coffee pIcked 

over the 18 day penod though these fIndIngs dId not reach statIstIcal sIgmfIcance There was no 

eVidence that anaemIa had an effect on average kilograms pIcked on days present 

In these models, prodUCtiVIty was sIgnIficantly assocIated WIth haVIng receIved treatment dunng the 

study penod, malana parasites, age, beIng mamed, readIng abIhty, access to other sources of Income, 



the number of household tasks perfonned before work and havmg a chIld over 5 years at home (table 

2) ProductiVity was not affected by anthropometnc measurements (weight, height, body mass mdex 

and Illid-upper ann circumference), panty, ethruc group, distance walked to work, some SOCIO­

econolllic proxies (ownership of a radio, bicycle or land), years of expenence plcklOg coffee and 

recent food lOtake 

From table 2 the estimated change 10 overall Yields for each 19ldl Increase 10 haemogiobm IS 1 71 kg 

each day or 3078 kg over the 18 day study penod Thus If a woman's haemoglobm rose by 191dl 

she would earn an additIOnal :NIK7 70 overall or:NIK2 57 per week (95% confidence mtervals -0 72, 

+586) ThiS IS eqUIvalent to US$O 17 and for a Illildly anaelllic woman (Hb 1O-12g1dl) It amounts 

to a 3 % wage lOcrease 

Impact of Estate Employment and Its Wages on Women and their Household's Welfare 

Current and fonner coffee pIckers thought the most Important factor affectlOg prOdUCtIVIty In estate 

work was general nutntlOnal status and also whether a picker had eaten the mght before and that 

mom 109, a belIef which was not supported by the quantItatIve data A woman's strength was 

reported to be a key detennmant With strength bemg affected by her diet and any Illnesses she might 

have (e g mdlana, body pmns pneumoma, diarrhoea, stomach ache, headache, dIzzmess and "less 

blood") Current pIckers also mentIOned women's "speed In pIckmg" (skIll) and her attItude "some 

people put all their heart lOto what they're do 109 and so can get a lot of money, so her mood that day 

IS Important' 

Women pIckers were clear that only those lackIng rehable alternatIve sources to malOtaIn themselves 

and any dependants would undertake manual work on the estates "At thIS nme of year, we don't 



have maIze and are very poor Had It been that we're not very poor, we would not have come here to 

work The wage IS very low" 

A local headman concurred "Some of these women may have four kids and they do not have a 

husband They wIll always be thmkIng of what to gIve them to eat Now these women are afraId 

that theIr kids may dIe of hunger - that's why they go m the fields of coffee and work there They 

thmk of ways of gettmg money and the estate comes to them as a solutIOn to theIr problems They 

have no chOIce" However dunng one dISCUSSIOn, local men SaId that some women choose estate 

work even whIlst they are stIli wIth theIr husbands to gaIn extra money RealIsmg theIr eammg 

abIlIty, they can become proud and tell theIr husbands to leave In other dISCUSSIons and mtervIews 

WIth women, a dIffenng VIew was purported m such a SItuatIOn husbands choose to go as they are 

embarrassed that theIr WIves are supportmg the home 

In all groups and mtervIews, manual employment on the estates was VIewed unfavourably for 

women "It IS a h..rrd, bdd Job and most people go to the estates because of problems' The estate 

women are descnbed by others m the commumty as "wIth problems", "havmg poverty or SIckness at 

home , "uneducated", "otherwIse helpless" and people "feel pIty for them' 

One local man stated that "the work whIch these women do IS for men" Current and former pIckers 

descnbed the work as phYSICally very demandmg pIckers are outSIde m all weather there IS concern 

about the chemtcals sprayed on the coffee trees, the hours are long with women gettmg up very early 

and returnmg after dark A few older commumty mformants mentIOned concerns about what mIght 

happen to women m the coffee fields 



This qualitatIve eVIdence IS supported by quantItatIve data. Women workmg on the estates were 

atypical for the area m therr lack of econOmIC support from other famIly members The younger, 

unmamed pIckers (35%) were often supportIng elderly parents or younger, orphaned sIblmgs The 

few mamed pIckers (18%) felt they had been forced mto employment as theIr husbands were 

unsuccessful m meetIng the mImmum SubsIstence needs of theIr famIlIes "how can I see my 

children go to bed hungry, have no soap to wash them WIth, for them not to go to school as they are 

too hungry to learn I am forced to do somethmg to help them" Many women (42%) were separated 

from theIr husbands and 37% of the women were household heads, compared to a dIStrICt average of 

8% (WIlhams 1997) 

If they became III and could no longer work, most women pIckers stated that they would have no one 

to turn to for financIal assIstance "Not even the orphans m our village are helped" So such a 

woman wIll "sleep WIthout food and If she does not go to the estate to work, automatically there will 

be hunger at the house and the chIldren Will suffer They wIll even fatl to go to school as they've 

slept wIth empty stomachs" A mInonty of women pickers reported that they might demand 

recIprocity from those they had helped In the past, or attempt to gam help from pJrents or relatIves, 

generally In the form of maIze loans Yet It was stressed that thiS assistance was of a one-off and 

short-term nature 

When not workmg on the estates, some women engage In ganyu (piecework) where payment IS for a 

given t.lsk regardless of the time taken to achIeve It The piecework may be from a neighbour or 

fnend and Involves manual labour m return for cash or payment In kmd It bnngs In less money than 

estate work - estImates were around MK7 (US$O 47) per day for a woman - and It IS a very 

unreliable source of Income Village headsmen and some local men talked about women beIng 



forced Into "whonng" (ProStItutIOn) by theIr CIrcumstances, WIth the predorrunant currency being 

gifts of food 

In Thyolo dIstnct, SubSIstence farrrung IS ail lInportant source of Income However although the 

society IS predorrunantly matnhneal and Inhentance IS along the female lIne, less than a quarter of 

the female estate workers In the study had a plot of land of any SIze and only 18% sold some of theIr 

crop for cash Complaints about plots were that Yields were unrelIable, plots were too small to 

support the households for a full year, soIl was of poor qUalIty and reqUIred expensIve fertIhser 

Some estate women were working to repay debts to the government or the agncultural marketing 

board (ADMARK) mcurred to buy fertIlIser 

All groups and Informants agreed that wage earnings were utIhsed mainly for food, especIally the 

st.lple mgredient, maize eaten as nSlma "We Just spend our wage for food, food, food'" The 

"rehsh" eaten WIth nSlma IS usually made from green leaves gathered by women themselves, perhaps 

addmg tomatoes and/or omans More lUXUry food Items were salt and small local fish, utaka and 

matemba Other Items such as ~Odp, matches and kerosene for lamps were also purchased from 

weekly wages 

"For you to buy enough food WIth the tIcket [estate] money IS dIfficult" The coffee estates' self­

Imposed mInImUm weekly wage was MK66 (US$440) and the average weekly earnmgs for study 

women was MK89 (US$592) Women pIckers reported spendIng MK40-60 a week on maIze, 

leaVing lIttle money for other purchases The pnces of other local food Items for one meal serving 5 

people were MK18 for beef, MK6 for fish, MK5 for cabbage or peas, MIG for beans and MK2 for 
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tomatoes When earnmgs were low for that week, women satd they would buy less food (and only 

matze flour) and forego soap or matches 

Most pIckers had current debt oblIgatIOns eIther for Items purchased on credIt or to fnends under the 

chlperegano system Chlperegano mvolves gIvmg a fnend a proportIon of the week's wage (e g 

K50 = US$3 33) m return for receIVIng an eqwvalent amount from that fnend the followmg week 

WIth thIS extra money, larger Items could be purchased such as a better value bIg bag of maIze, a 

chltenge (matenal worn over a skIrt), second-hand clothes or shoes for themselves or theIr chIldren 

Women also use the chlperegano money to pay back debts Even If a woman's weekly earnmgs 

were very low, usually due to absence, she stIll gave It all to her fnend as part of chlperegano and 

was thus dnven mto debt or gomg hungry Many women accounted for the eXIstence of the 

chlperegano system by theIr mabIlIty to save cash - If they have money they Just spend It 

If they receIved more money, all the women pickers stated that they would purchase more food 

Other Items that would be gamed were clothes for themselves or theIr chIldren Less commonly, 

women mentIoned speCIfic treats such as beans, fish, Coca-Cola, and lotIOn for theIr skm If they 

receIved substantially more money they would start a busmess pay chIldren's school fees or bUIld a 

[better] house Women who owned land Said they would buy fertilIser or seed maize and/or employ 

a pIece-worker 

DISCUSSION 

ASSOCIation between Anaerma and ProductiVity 



The prevalence of anaeITI1a In the study populatIon was low WIth only 37% of women classIfied as 

anaeITI1C (Hb <12g1dl) ThIS was sIITI1lar to levels of anaeITI1a found In men (36%, n=315) (WIllIams 

et al 1997) but the same populatIOn survey found a much hIgher prevalence In pregnant women 

(67%, n=21O) and women who had delIvered In the last 6 months (61 %, n=21O) Estate women are 

dIsproportIOnately separated and WIdowed and thus possIbly have had fewer pregnancIes recently 

whIch may contnbute to theIr hIgher haemoglobIn status 

ThIS study provIdes some eVIdence that ITI1ld anaeITI1a may be assocIated WIth decreased prodUCtIVIty 

In coffee-pIckmg, measured as number of days worked and overall YIelds but not daIly YIelds, 

although none of the findmgs reached statIStIcal SIgnIfIcance However Scholz et al (1997) have 

shown a sIgnIficant correlatIOn between haemoglobIn and work output In a ITI11dly anaemIC 

populatIOn 

Measurement errors may be present In the records of women's absences and theIr daIly YIelds A 

few women pIckers alleged delIberate mls-recordmgs motIvated by self-Interest WIthIn lower 

m,magement tIers at the estate Attempts to ITI1nIITI1ze these errors were made by ensunng the 

presence of study personnel at weIghIng seSSIons 

SubstantIal random "nOIse" In the data and very lIttle of the vanatIOn In productIVIty beIng explaIned 

by the explanatory van abies IS to be expected Work output IS ltkely to be Influenced by many 

factors IncludIng women's Inherent physIcal sUItabIlIty for the work In questIOn Furthermore the 

attempts to capture dIfferent levels of motIvatIon to work hard were crude measures of IndIVIduals' 

"work ethIC' and determmatIOn WIth only 11-16% of the vanatlon m product1 vtty explamed by the 



models It IS unsurpnsmg that the coefficIents on haemoglobm levels do not reach statIstIcal 

sigruficance 

WIth respect to demographIc van ables, prodUCtIVIty on days worked was mcreased by bemg younger 

and presumably stronger and more energetIc Bemg mamed was assocIated wIth mcreased 

absenteeIsm as husbands actIvely dIscourage theIr WIves from engagmg m such SOCIally 

unrespectable employment and because husbands can sometImes proVIde alternatIve sources of 

mcome or the capItal to engage m busmess for a few days 

The effect of lower motIvatIOn, proxled by enJoymg alternatIve sources of mcome, was sIgmficantly 

associated WIth much lower total and daIly Yields (7 kg per day less for each addltlonal source) 

perhaps because these women are not m such desperate need However access to other sources of 

Income was not sIgmficantly assocIated WIth absenteeIsm Readmg abIlIty was sIgmficantly 

associated WIth mcreased datly Yields ThIS may be because the vanable IS also captunng some form 

of work ethic" or "determmatIon to survIVe" charactenstic m mdividuais 

Obt,umng tradItIonal or allopathIC treatment and the presence of malana paraSItes were both 

associated WIth lower productIvIty, hlghlIghtmg the need for estate management to ensure good 

health care If they want optImum prodUCtIVIty 

Somewhat surpnsmgly, performmg household tasks before work was assocIated WIth greater daIly 

YIelds ThIS may be because the explanatory vanable captured the effects of some women bemg 

generally more energetIc or productIve WIth theIr day 



Havmg a chIld over five years old was associated wIth hIgher prodUCtIVIty m all three models These 

chIldren are aVaIlable to look after younger chIldren or old people and hence reduce absenteeIsm for 

women On a datly basIS they asSISt WIth household dutIes whIch mIght tIre female pIckers and 

reduce theIr productIvIty at work 

Likelthood of mcreased wages If productIVIty mcreased 

Dunng the coffee pIckmg season there IS excess demand for labour no adult women are turned away 

or laId off by the estate management, and there are msufficlent pIckers to complete the work The 

estates' profits suffer as a substantIal proportIon of the coffee IS not pIcked at the nght tIme ThIS 

coffee IS of dmunIshed qualIty receIves a lower grade and sells for a lower pnce 

There IS a self-Imposed 10dustry wage structure for manual labour to WhICh all tea and coffee estates 

In MalaWI conform WIthout thIS collaboratIOn It IS feared that 10dlvldual estates would attempt to 

poach labour from one another by offenng progressIvely hIgher wage rates Eventually wages would 

reach a level whereby all the estates would make an overall loss 

The eXIstence of thIS wage agreement prevents the managers from adJust10g the wage rates at short 

notIce to try and encourage labour supply to nse 10 hne wIth demand at peak pIckIng tImes 

However labour supply IS unresponsIve to changes m the wage rate Wages were raIsed by 22% a 

tew months before the study took place yet the estate management reported that labour supply 

showed no marked 10crease 10 response, although eXlst10g employees may have tned harder as they 

are patd per kIlogram pIcked Larger wage 10creases are SImply not financIally vIable for the estate 

sector 



The explanatIon for labour supply beIng unresponSIve to pnce changes IS that estate work IS not 

perceIved as an attractIve optIon and IS taken only by desperate IndIVIduals, of WhICh there are a 

finIte and Inruted number Thus the greater work capacIty of the labour force from a reductIOn In 

anaemIa would be translated Into greater output and a wage mcrease of around 3% for anaemIC 

coffee pickers In Thyolo dIstnct 

The Value of Estate Work 

A UnIVerSIty of MalaWI report states that "poverty IS worse m the rural areas, especIally In the South 

The poorest group of all are female household-heads who are wIdowed, dIvorced or SIngle, who have 

lIttle or no educatIon, and must support several small chIldren" (UNIMA 1997) Female-headed 

households are also noted as poorer by many other surveys (UNIMA 1997, NSO 1994, Government 

of MalaWI 1993) In Thyolo dIstnct, the poorest 8% of women gamed theIr maIn source of mcome 

from estate employment The other common sources of mcome for women In the area were full 

relIance on a husband (46%), a garden/dzmba for subSIstence farmIng and cash sales (16%), and 

petty tradmg (24%) (Wilhams 1997) Estate work offers a real safety net for one of the most 

vulnerable groups In rural MalaWI Those who choose to engage themselves In estate work are dOIng 

so despite the fact that the wage IS low, there IS conSIderable SOCIal stIgma attached to the role and 

the work IS phYSIcally very demandIng They dIsproportIonately lack access to other relIable sources 

of Income and have few other alternatives open to them 

An Increase In wages from estate work would make a dIfference to women's welfare and the welfare 

of theIr dependents HIgher wages would allow purchases of more matze and also facIhtate the 

IntroductIOn of other food Items (such as fish and green vegetables) Into theIr diets Increased 

weekly Incomes would also help to ensure the purchase of household Items such as soap and 



matches FurtheIlDore the perpetual cycle of debt women are currently trapped m, constantly paYIng 

elevated pnces for Items on credIt, IDlght be allevIated 

CONCLUSION 

The results of thIs study on the effects of anaeIDla on productIVIty whIlst pIckmg coffee add to the 

findmgs of earlIer publIcatIons Earher work found that sImple attentIOn to anaeIDla allevIatmg 

measures such as Improved nutntIOn, Iron supplementatIOn and treatment of underlymg causes 

Increases the productIVIty of road workers, tea pluckers, rubber plantatIon workers and IDlII workers 

ThIS study suggests that even IDlld anaeIDla dlIDlnIshes productIve output on the estates More 

research IS needed to substantIate thIS result However POSItIve findmgs could be extrapolated to 

other productive actIvItIes both wlthm and outSIde the formal wage economy 

The productIvIty Improvement m all facets of people's work that mIght be gamed from the 

alleVIatIon of IDlld anaeIDla would have a substantIal Impact on many people's lIves ThIS has 

ImplIcatIOns for the clImcal management of IndIVIdual patIents m developmg countnes It may be an 

effectIve use of resources to mtervene at hIgher haemoglobm levels than IS current practIce The 

publIc health ImplIcatIons are that populatIon-based programmes agamst anaemIa may be JustIfiable 

even for populatIOns WIth predoIDlnantly IDlld anaeIDla 
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Table 1 QuahtatIve research methodologIes employed 

Type of Respondent Senu -Structured In-Depth IntervIews Group DISCUSSIOns 
IntervIews 

women currently pIckmg 15 7 3 
absent women returned to 11 2 -
work 
women qUIt recently - 4 -
non-estates work women 11 6 2 
local men 4 2 2 
estate management - 3 -
chlefslheadmen - 4 -
total 41 28 7 



Table 2 Summary of relatIOnshIp between haemoglobm and prodUCttVIty 

productIVIty change for Ig 95% confidence p-value SIgnIficant (p<O 05) 
vanable mcreasemHb mtervals explanatory vanables * 
days worked 0295 -0013.0603. 0060 treatment m preVIOUS 2 
(out of 18) weeks (-) 
adJ R2=0 11 mamed (-) 

chIld >5 years (+) 

A ve kg per day 0062 -2093.2216 0955 In no parasItes (-) 
pIcked on age In years (-) 
weekdays present reading abIlIty (+) 
adJ R2=0 14 other mcome (-) 

tasks before work (+) 
chIld> 5 years (+) 

A ve kg per day 1 710 -0477,3898 0125 treatment m prevIOUS 2 
pIcked over 18 day weeks (-) 
penod other mcome (-) 
adJ R2=0 16 readmg abIlIty (+) 

ChIld> 5 years (+) 

"" (-) mdlcates negatIve and (+) mdicates posIttve asSOCIatIOn wIth prodUCtiVIty vanable 


