DETERMINATION OF CRYPTOSPORIDIOSIS INFECTION AND GENDER DIMENSIONS
AMONG URBAN DAIRY FARMERS IN DAGORETTI DIV ISION, NAIROBI #

AMBIA JULIE

THESIS SUBMITTED TO THE UNIVERSITY OF NAIROBI IN PARTIAL FULFILMENT
OFTHE REQUIREMENTS FOR AWARD OF MASTERS OF PUBLIC HEALTH DEGREE

2008

University Q< NAIROBI Utirery

0444303 2



DECLARATION

I, Julie Ambia declare that this dissertation is my original work and has not been presented to any other

institution for the purpose of obtaining a degree.

Signed: [ ~ Date: 16* O chgPQe




APPROVAL
This dissertation has been submitted with our approval:-
INTERNAL SUPERVISORS:

Prof. Violet Kimani, PhD. MA, BA

Associate Professor

Department of Community Health

University of Nairobi uU/ <
Signature: Date:

Dr. Richard Ayah, MSc, MBChB

Lecturer

Department of Community Health

University of Nairobi

Signature: Date:

EXTERNAL SUPERVISOR:

Prof. Erastus Kang’ethe, PhD, MSc, BVM

Associate Professor

Department of Public Health, Pharmacology and Toxicology
University of Nairobi

Signature: Date:

CHAIRMAN:

Prof. Mutuku Mwanthi, PhD, MSEH, BSc

Associate Professor

Department of Community Health i

University of Nairobi

Signature: Date:

plJox> 7

2000-



ACKNOWLEDGEMENTS:

I would like to acknowledge the support and contribution of my supervisors Dr Richard Ayah, Prof.
Erastus Kang ethe and Prof Violet Kimani. The livestock extension officers and the community
members in Dagoretti division. The post graduate students and all the laboratory technologists who

participated in this study. Also, the International Development Research Center (IDRC) for funding the

research.



TABLE OF CONTENTS

=TT o] T 0] o oSSR i
DECIATATION ...t ii
AN o 0 (Y7 | SRS iii
ACKNOWIEAGEIMENTS ...ttt e e e iv
TADIE CONTENTS. ...t \
LISE OF TADIES ... s vii
I TS O A T U TSRS viii
AN 011 - ! PSSR iX
(O 01101 =T o - ST 1
Introduction and DackgrouNnd...........ccceeeeiiiie e 1
CNAPTET TW 0 et n
LIEratUIE FEVIBW ..eieieeie ettt ettt ene e seesneeneas n
(O 0TV o =T g 1 - SRR 19
ReESEArch ProbIEM ... 19
3.1 Statement of the Problem ... 19
3.2 JUSHITICATION ..ottt 20
3.3 RESEArCh qUESTIONS....eiiiiice et e 22
3.4 ODJECTIVES ..ttt 22
(O 0=V o (=T g 0 1 U ST 23
METNOAOIOGY ...ttt 24
Y (00 V] PR 24
4.2 StUAY POPUIATION ... 24
G IS0 VA =T [ o PSR 24
4.4 Sample Size determMinant. ... 24
4.5 SampPling ProCEAUTE ....coiiiireeee e 25
i GO o] (DT[] o o] A1 (= o T USSR 26
O = (o] [0y T o ] -] o - PR 26
N o (o Tol=To [0 = PSS 26
4.9 VariableS. ..o e 27
4.10 Data COBCTION ..cuiiiiieiciecee e 28
4.11 Instruments of data cOlleCtion.......ccocoveiiiiiii e, 28
4.12 Data processing and analysSiS........cocovoveriiiiiiiiieieseee e 28
4.13 Ethical cONSIAEratioNS......cccoovviiiiiiceisese e 29
CNAPTET TIVE e 30
RESUILS. ...ttt sttt b et et et eee et et e ne e nean 30
5.1 Demographic charaCteristiCs..........coveivrierieie e 30
5.2 Prevalence of CryptoSpOridioSiS......cccuoiirinieieiiiinenereeies e 3
5.3 Risk factors of cryptosporidioSiS.....ccocovvrvieeiiiiiicere e 3
5.3.1 Treatment OF ManUIe ..o K1l
5.3.2 Crop fertilization ..o 3

5.3.3 Cleanliness ofthe cattle Shed........ccovvveveiiieciiee e 32



ST Q01T [=To o -SSP A

5.4.1 Knowledge on symptoms and zoonotic infections................... 34
5.4.2 Knowledge on cryptosporidiosiS........ccocevviereneneciieineneneeneeens 35
5.4.3 Knowledge on disease transSmisSioNn........ccocecevcevveieeresesne e 35
OISR o - Tod £ o] 3 PSSP 38
5.5.1 Hand WaShing......cccoviiimiiiiieccies s 39
5.5.2 Wearing of protective clothing.......ccccocveviiiiiie e 39
5.5.3 W alBr it 39
5.5.4 DISTANCE....ecuiiii ettt et 40
5.5.5 Caring for the sick household member.............cccoeoiiniiiieienn 41
5.6 Gender division of 1abour..........ccooiiiii 42
5.6.1 ACLIVILY Profile....coc e 42
5.7 Access to and CONLIrOl OVEr FESOUICES. ......vieeerrieeieerieiesie e seeees 46
5.7.1 Access to and control over productive resources...........c.cceeeue.. 46
5.7.2 Access to and control over benefits of production................... 48
5.8 Quality of wealth owned by women household heads.........c..cccccovevvennnnee. 51
(O 1=V o= G 1 RSP PSRSRSSO 52
Discussions and reCOMMENAAtIONS........civiieiiiieiee ettt 52
5.0 DISCUSSIONS. ....eveiteeiesieeieeie st s e ettt eestesee et e e saesre e e stesaeeneeseesaeaseeneeseeeneas 52
6.1 Prevalence of CryptoSpOridioSiS....ccouoieiiiiiiiiiiiie e 52
6.2 Risk factors to CryptoSPOridioSiS........cuiriiieiiriiiieieieises e 53
TG S 0111V [=To o T 53
6.4 Access to and CONtrol OVEr FESOUICES.......ccviveeeieerieeee et e e 54
6.5 Limitations 0f the StUAY.......cccoiiei i 56
6.6 CONCIUSIONS. ...ttt seenne s 56
6.7 ReCOMMENALIONS. ..o 57
RN LT T 0 o= SR 59
Appendices
ApPendix 1 CONSENT FOM...iiiiiiiiiii s 66
Appendix 2 Questionnaire for dairy farmer ..o 67
Appendix 3 Focus group diSCUSSION QUIAE.........ccceiiiiiiieeee e 76

Appendix 4 Guideline for key informant..........cocooeiiiiiniicic e 81



LIST OF TABLES

Table 5.1
Table 5.2
Table 5.3
Table 5.4
Table 5.5
Table 5.6

Table 5.7

Table 5.8

Table 5.9

Table 5.10
Table 5.11
Table 5.12
Table 5.13
Table 5.14
Table 5.15
Table 5.16
Table 5.17
Table 5.18
Table 5.19

Demographic charaCteristiCs. ..o 30
TYPES OF TOrtiliZer .o 32
Cleanliness of cattle shed: Standing ar€a.....c.cccecvvvevvviivniesceece e 34
Cleanliness of cattle shed: LYiNg area.........cccoceovvirineneisiineneseeen 34
Knowledge on symptoms and zoonotic infections............ccccccoevvvniennns 34

Awareness on cryptosporidiosis and educational level after

dOOr-t0-dOOr tEACNTNG....c.viiiiiriieieee e 35
Knowledge on disease tranSmiSSiON..........ccocveeerieresieeienese e seeenen, 36
Causes Of CryptoSPOridiOSiS. ... ccuiiierierereeeeree e 36
Perceived modes of proteCtion..........ccooceveeiiii e 38
Sources of drinking water for cattle..........coooviiiiieii i 39
Frequency of contact With dung........ccocoeoveieine e 42
Frequency contact with cattle.........cccoooiveieiiii 42
Contact With dUNG DY SEX.......coviiiiiiiiiieieeee e 43
Contact With Cattle DY SEX.......ccoiiiiiiiiieice e 43
Activity profile by men participants in the focus group discussions......44

Activity profile by women participants in the focus group discussions.45
Access to and control over resources in Dagoretti.........c.ccoocveveirirennen. 46
Decision making matrix in Dagoretti division households..................... 49

Quality of wealth owned by women household heads........c...ccccceveeenen. 51



LIST OF FIGURES

Figure 5.1 Visual hygiene scores; standing area.......ccccccoceveienieniesiesinsnesnenns 33
Figure 5.2  Visual hygiene scores; SIeeping area.....cccccevevieeiveieeieeiesnesnnsnens 33
Figure 5.3  Symptoms of cryptoSPOridiosiS.......cccoeevurirerenieiininiie e 37
Figure 5.4  Sources of drinking water for people.........cccooivniininiiencinieies 40
Figure 5.5  Caring for the sick household members.........cccccooviieiiie e 41
Figure 5.6  Sources of iNTOrMation.........cccccoviiiiene i 48

viii



ABSTRACT

This study aimed to develop insight on how gender roles, perceptions and access to resources affFect the
vulnerability of men and women to cryptosporidiosis. Also, to obtain an improved understanding of
gender issues with regard to access and control over production resources like milk, manure, land,
credit and training. With the intensification of urban dairy production for increased yields, zero grazing
activities tends to alter the ecology of urban living providing new environments that are conducive for
the emergence of zoonotic pathogens like Cryptosporidiuml Cryptosporidiosis which is an intestinal
infection is transmitted from cattle to humans. In developing countries, Cryptosporidium is responsible
for 8-19% of cases of diarrheal diseasel9 with a significant effect on mortality20. Yet, no effective
treatment of cryptosporidiosis exists and the oocysts are resistant to commonly used water

disinfectants30

This study was a 3-month longitudinal survey carried out between August 2006 and November 2006.
Analysis of 1,422 human faecal samples showed no positive results. The overall prevalence rate of
cryptosporidiosis was 0%. From the focus group discussions held, and 296 interviews conducted, it
appeared that the community had some positive practices which probably reduced the transmission of
cryptosporidiosis. Ninety nine percent of the respondents washed their vegetables before eating or
cooking them. Three quarters of the respondents consumed water from the Nairobi Water Company
supply. Currently, drinking the Nairobi Water Company supply water is not an important risk factor

for zoonotic Cryptosporidium infection.

Moreover, it was commendable to note that, the elderly and young children who were at risk of
contracting cryptosporidiosis because of their weak immune system, were not in close contact with the
cattle and the calves. Other factors such as developing protective immunity against cryptosporidiosis

were expected to contribute to the zero prevalence rate in Dagoretti, but could not be proven by the

study.

At the same time some negative practices were also noted, all the farmers did not apply correct
treatment of composting on their manure before taking it to their farms. They simply heaped the
manure; further creating an ideal environment for the survival of Cryptosporidium oocysts3. More

than three quarters of the households did not have clean cattle sheds.



With regards to gender roles, it was eminent that, both men and women had equal opportunities in
accessing extension agents and training in dairy farming. W'th access to first hand information both
men and women dairy farmers have increased knowledge on how to reduce the health risks posed by
cattle to humans. Land ownership among women had augmented due to an increased purchase of land

by women and inheritance.

Also, women were identified as the people controlling funds derived from the sale of milk. This played
a part in increasing their status and bargaining power within the household and community. Both
women and men had equal opportunities in accessing credit and loans from financial institutions or
informal sources such as the self help groups to improve the dairy farming enterprises. Some of the
money obtained from the loans can be used to improve the dairy farming enterprise for greater
production efficiency. Also, this will enable them to implement better anti-cryptosporidiosis

prevention strategies, such as constructing cattle shed with cemented floors to facilitate easier cleaning.

Excluding the hired worker, the quantitative data showed that men and women participated equally in
the dairy operations. The findings in this study may be a reflection of improvement of gender aspects
in relation to urban dairy fanning. It appears that women's workload on dairy farming is becoming

lighter in this community

The gaps in implementing ideal practices such as wearing of protective clothing, proper hand washing,
composting of manure and ideal shed cleaning practices should be addressed by the extension officers.
Continued involvement of training women in dairy fanning should be emphasized. Also, there is need

for the authorities to provide a coherent legal and policy framework governing urban dairy farming.



CHAPTER ONE
INTRODUCTION AND BACKGROUND
Africa is currently undergoing an urban population explosionl Despite slow economic progress since
the 1970s, African cities have experienced the fastest population growth rates in world history, at over
five percent a year, and a large proportion of all future population growth in Africa is expected to
occur in urban areas'. Kenya's situation is similar to that of other African countries. The population of
Nairobi has been increasing consistently, rising from below 120,000 when the first census was
conducted in 1948 to the 1999 size of about 21 million people2. The projections indicate that the city
will continue to grow at the same fast pace in the near future, and absorb another five million people

over the next two decades'.

In fact, Nairobi’s growth rate of about seven percent per annum is one of the fastest city growth rates
in Africa. Most of the growth of the city of Nairobi is a result of rural-urban migration rather than from
immigration or natural increasel This poses enormous challenges in the areas of health care,
employment, and civil order. Poverty has always been considered a predominantly rural phenomenony,
recent data show that it is increasingly an acute urban problem as well. For instance, while the
proportion of people living below the poverty line increased from 48 to 53 percent in rural Kenya

between 1992 and 1997; it almost doubled from 26 to 50 percent in Nairobi over the same periodl

For the urban poor, a large and growing segment of the population, food is turning into a “basic
luxury.” To eat a single meal among the urban poor daily is becoming a common practice, and this
undoubtedly affects people’s nutritional health’l As compared to their rural counterparts city dwellers
pay 10 to 30 percent more for their food. Malnutrition in Nairobi, Lome, and Kampala are considered
more acute than in rural Kenya, Togo, and Uganda, respectively5. Kenyan urban poor households have
to spend 40-50% on food and cooking fuel alone. In Egypt, food represents 60% of family budgets for
more than 50% of all urban households, despite state control of food supply and distribution channels,
and state subsidies on basic items. In metropolitan USA. households spend 9-15% of their income on

foodl

Farming which is the growing of crops or rearing of animals, is a widespread activity in the capital city
Nairobi and other urban areas of Kenya . Thus it has increasingly received recognition as a survival
strategy for the urban poor in the developing world. Until recently urban agriculture - which can be

defined as any farming technique in an urban environment - was believed to be an insignificant
1



cultural practice adopted from rural life, and was ignored by planners5 Data shows that increasing
numbers of the urban poor are engaged in urban and peri-urban agriculture as a poverty alleviation
strategy6. Already as many as 800 million people are employed in urban and peri-urban farming and
related enterprises worldwide, and these numbers are likely to expand in the future6. According to the
1988 census, urban agriculture ranked as Dar es Salaam’s second largest employer, after small traders
and labourers; and 74 percent of urban farmers were found to be keeping livestock4. Besides, studies in
Nairobi have shown clear gender differences in urban and peri-urban agriculture in the city5 A
participatory urban appraisal showed that women were mainly involved in farming while men engaged

in various forms of employment5.

According to the Ministry of Agriculture urban farming plays a crucial role towards improved
livelihoods . The amounts are substantial with an estimated 50,000 bags of maize and 15,000 bags of
beans being produced in Nairobi annually8 The Ministry estimates that up to a quarter million
chickens and about 45,000 goats and sheep are reared within Nairobi. Conservative estimates show
that about 42 million liters of milk are produced within Nairobi annually. This, in economic terms,
means that milk alone generates up to KShs. 800 million annually if priced at Shs. 20 per liter7. In
Dagoretti Division the direct sales of milk alone amounts to KShs 48.822,816.00 in the whole division
annually7. In Kasarani Division, about 180,000 trays of eggs were produced in 1998, worth KShs. 27
million8. All these figures indicate the potential economic contribution and magnitude of urban

agriculture, not only in Nairobi but also in other urban centers in Kenya, where the situation is similar.

Thus, it is clear that urban agriculture already makes a significant contribution to food self-reliance in
many major cities. Food self-reliance is not self-sufficiency but it can go a long way toward reducing
the food insecurity of vulnerable groups of people9. No one expects urban agriculture to supply largely
urban needs for cereals and tubers, which can be stored and transported more easily from rural
producing areas with limited losses. However, what is striking and must be recognized is that urban

agriculture, with little support, already supplements a significant share of the food the cities need.

Figures from the Ministry of Agriculture and Livestock Production 2000 Annual Report shows that, in
the 1980s a total of 23,000 cattle were in Nairobilll In 2000 the number of cattle increased to 27,792.
As already highlighted, to the urban dairy farmers, dairy farming contributes to food production,
generates cash income, produces manure to support crop production and is a means to accumulate

financial assets for emergency cash needs. In addition to providing yields sufficient for subsistence
2



purposes, urban dairy farming activities have the advantage of allowing women to work close to the
homestead. This is important in light of domestic and child-rearing responsibilities for which women
often have primary responsibilityll However, maintaining profitability in the dairy industry while
protecting water quality and health of humans and animals is one of the challenges farmers face in

Dagoretti Division.

In 1964 when the Nairobi area increased more them tenfold from 65 sg.km to the present 690 sg.km
Dagoretti, an area that was formally rural was carved out from Kiambu District to become part of the
City of Nairobi. In the new acquired “urban” areas, land tenure was typically freehold and agricultural

activities continued to take place as in rural areas12

Due to the burgeoning population in Dagoretti, from 41,409 in 1969 to 240,509 currentlyl3 land sizes
have decreased and major livestock productions are restricted to zero grazing units. With the
intensification of urban dairy production for increased yields, zero grazing activities tends to alter the
ecology of urban living providing new environments that are conducive for the emergence of zoonotic
pathogens like Cryptosporidiuml C. hominis naturally infects humans whereas C. parvum infects both
humans and cattle. More than half of human cryptosporidiosis is attributed to C. parvum which is
transmitted zoonoticallyl4 In 2003, cryptosporidiosis was diagnosed in 37/81 (46%) of the students at
an educational farm program who cared for calves with cryptosporidiosisla The infective dose is low,
and has been shown to vary from 9 to 1042 oocysts depending on the isolatelh. The low infectious dose

and its resistance to environmental degradation enhance the possibilities of zoonotic transmission14

Surveys on the prevalence of cryptosporidiosis show that, in industrialized nations, 0.4% of the
population pass oocysts in the faeces at any one time. The sero-prevalence is high and 30 - 35% ot the
US population have antibodies which developed after a previous cryptosporidiosis infectionl7. In
developing countries, the sero-prevalence is higher and up to 60 - 70% of the people have circulating
antibodies to Cryptosporidium. Attack rates for cryptosporidiosis are in the order of 40% for the
population at risk. In AIDS patients, the numbers of individuals suffering from chronic
cryptosporidiosis has been about 10% in industrialized nations and up to 40% in developing
countries17 The mortality rate of cryptosporidiosis among the immunocompromised can be as high as
50 - 60%. More studies indicate that. Cryptosporidium oocysts are present in 65% - 97% of surface

water (i.e., rivers, lakes and streams) tested throughout United States .



In developing countries, Cryptosporidium is responsible for 8-19% of cases of diarrheal disease, 14 with
a significant effect on mortality20. The rate of diarrhea under three years of age in Nairobi stands at
13%* . Diarrhea is also responsible for more than 3.1 million deaths each year among children less

than 15 years of age, mostly in developing countries22

Cryptosporidium as a pathogen of particular importance was more common in persistent than acute
diarrheal episodes in Bangladesh. Persistent diarrhea is a diarrheic episode which starts acutely but
lasts for at least 14 daysi8 This persistent diarrhea may account for a large proportion ofall deaths due
to diarrhea. Evidence from studies in Bangladesh, India, Peru and Brazil indicated that approximately
45 per cent (range 23 per cent to 62 per cent) of diarrhea associated deaths were due to persistent

diarrheal8

In general, diarrhea develops when intestinal absorption is impaired or secretion is enhanced. Both of
these processes are regulated by the intestinal epithelial cells which are infected by Cryptosporidium23,
Several investigators have identified impaired glucose-stimulated Na’ and H20 absorption and/or
increased CI” secretion in experimental models of cryptosporidiosis24. In addition to these transport
defects, abnormalities in the barrier properties of the intestinal epithelium, mediated in part by
intercellular junctional complexes, contribute to Cryptosporidium diarrhea. Two groups have found
evidence of permeability defects and decreased resistance across C. parvum-infected intestinal cell
lines25-26. In addition, both groups found that C. parvum infection of these monolayers resulted in the
release of cytoplasmic lactate dehydrogenase, consistent with cellular injury, which ultimately resulted

in cell death.

Another group has suggested that Cryptosporidium induces apoptosis in biliary epithelial cells, but this
mechanism of cell death has not been confirmed in vivo'7. Malabsorption and abnormal intestinal
permeability (decreased vitamin B12 absorption, decreased D-xylose absorption, and abnormal
lactulose/mannitol  permeability test) have been confirmed in people with AIDS and
cryptosporidiosis2829. One mechanism for the induction of intestinal secretion by Cryptosporidium may

involve the stimulation of prostaglandin production by intestinal epithelial cells

Currently, there are no effective chemotherapeutic agents against cryptosporidiosis3. The

Cryptosporidium oocysts are also resistant to most of the commonly used disinfectants, and



chlorination of drinking water is not sufficient to prevent an infection'1 Since treatments are still in the
developmental phase, current control efforts are largely directed at prevention methods.
Recommendations to avoid disease transmission includes taking steps to ensure the provision of clean
water, boiling the drinking water, washing hands frequently with water and soap, thoroughly washing
vegetables and fruits with safe water and wearing gloves (can be plastic bags) when handling manure.

In addition, compost and drying the manure decreases the number of viable pathogens.

Exposure assessment of Cryptosporidium associated with UDF

There is a definite potential for Cryptosporidium contamination of ground and surface waters from
livestock operations3. It is believed that the primary modes by which Cryptosporidium parasites are
transported to surface water is via the drainage from manure storage areas, direct contact by cows with
water, runoff from fields on which manure has been spread and wash out from manure-laden soil33. A
surface water study conducted in the vicinity of a cattle ranch in British Columbia demonstrated that
numbers of Cryptosporidium oocysts in raw water from a creek passing through the ranch were higher
downstream than upstream of the ranch34. Consequently, demonstrating that cattle play a major role in

the contamination of surface water used for both drinking and recreational purposes.

This parasite can be present in the intestinal tract of animals including cattle and sheep and can be
excreted in stable form as an oocyst from infected hosts. The oocyst can then contaminate the
environment and also enter the food chain's A study on Kenyan urban farmers revealed that, 50% of
the farmers used manure from their own animals, but close to a halfobtained it through informal gift or
barter from friends or relatives while only 2 per cent bought it36. This may present a higher risk of
pathogen transfer to the food chain since faecal material can be highly contaminated with
Cryptosporidium oocysts. In addition, when farmers graze animals on the field prior to its use for

growing of crops, there is a possibility of contamination of the crops with faeces3’.

The consumer will mostly wash unwashed fruits and vegetables. However, some fruits and vegetables
(e.g. kales, carrots, and pears) may be poorly washed before consumption. A surveillance study has
shown that around 10% of unwashed vegetables may be positive for Cryptosporidium with numbers
present ranging between 1-5 oocysts per 5 or 20 gram37. Cool, moist vegetables provide an ideal
environment for C. parvum survival and oocysts have been found on the surface of raw vegetables sold
at the market. One study in Costa Rica found oocysts on cilantro leaves and roots, lettuce, radishes,

tomatoes, cucumbers and carrots'8. Another study in Peru found, in addition to some of the above
5



foods, cabbage, basil, parsley, celery, leeks, green onions and ground green chili to be contaminated3o.
01 note, outbreaks have been associated with drinking fresh-pressed apple juice using apples from the
ground near to cattle pasture or apples washed with well water contaminated with feaces3*
Refrigeration does not compromise oocysts viability40. Fortunately, cooked foods are not thought to be
at risk; the normal recommended time and temperature for controlling bacterial food poisoning
(cooking to an internal temperature of 70 deg C for 2 minutes) will probably inactivate C. parvum.

Heat processed foods have never been shown to be a source of infection38.
Human susceptibility' factors for cryptosporidiosis

The pathogenic potential of the parasite was not fully appreciated until 1982, when the prevalence
figures began to rise, largely as a result of the onset of AIDS epidemic. A survey on the prevalence of
cryptosporidiosis among human immunodeficiency virus (HIV)-infected children with persistent
diarrhea at Mulago Hospital in Uganda showed that 31.3% (76 of 243) were excreting
Cryptosporidium4Ll Cryptosporidium was the most common pathogen (17%) identified in stools

analyzed from 75 consecutive HIV seropositive patients with chronic diarrhea admitted to a Nairobi

hospital42.

In addition to HIV status, other immunosuppressive states have been shown to increase the risk
outcomes with cryptosporidiosis. People who undergo bone marrow transplantation are at their highest
risk 30 to 100 days post transplantd0. That correlates with their greatest loss of both immunoglobulins
and cell-mediated immunity, and the same kind of phenomenon is seen with people who undergo
organ transplants40. Chemotherapy, especially that associated with hematopoietic cancers, where the
target cells of the chemotherapy are actually the immune cells themselves, is associated with increased
risk of severe cryptosporidiosis43. The infection tends to disappear when the drop in the white blood

cells has resolved

In immunological healthy persons the illness is rarely serious, typically characterized by a self-limiting
diarrhea43. Results from several studies support the concept that symptomatic infections result in the
development of protective immunity; this immunity may not completely block infection on re-exposure
to oocysts, but it may protect the host against clinical illness13 A similar scenario may be occurring in
communities such as the one studied in Fortaleza, Brazil. In communities where C. parvum is highly
endemic, the first and perhaps the second exposure result in severe diarrheal illness in young children;

subsequent oocyst challenge over time probably results in no infection, asymptomatic infection, or mild
6



cryptosporidiosis, depending on the level of protective immunity at the time of exposure44. Drastic
weather changes have also been implicated in the propagation of oocysts. Increased concentrations of
oocysts have been observed to coincide with heavy rainfall; work in Guinea-Bissau has shown that, the

peak prevalence of cryptosporidiosis occurred during the rainy season20.

Higher incidences of cryptosporidiosis have been reported in older patients and young children. The
authors believed that the infections in older patients and young children (median age 3 years) were due
to lowered resistance or immune response4s. Considerable evidence exists to show that immunological
deficiency is a natural consequence of aging. Cryptosporidium spp. was more frequently detected in
children less than two years of age (96%), a finding previously reported in studies from Bangladesh as

well as from other countries46/47.

Cryptosporidium spp. infection has been reported to be more common in malnourished children than in
well-nourished children and the consequences of the disease are more severe in the former than the
latter. Severe malnutrition results in depressed cell-mediated immunity, which then leads to chronic
cryptosporidiosis48. In countries such as Brazil, Peru and, Guinea-Bissau, cryptosporidial infection in
early childhood has been reported to be associated with subsequent impairment in growth, physical
fitness, and cognitive function4849. However, a study in urban Zambian children found no significant
association of cryptosporidial infection with nutritional status30. Generally, it is difficult to determine if
malnourished children are at higher risk of chronic cryptosporidiosis due to immune suppression, or if

cryptosporidiosis is an independent risk factor for becoming malnourished4\

As already indicated, Cryptosporidium oocysts are found in the dung of infected cattle and calves. One
of the main ways humans acquire the infection is animal-to-person contact, or contact with faecal-
contaminated environmental surfaces5L Therefore, people who are in constant contact with the infected

cattle and calves and manure, such as the veterinarian, dairy cattle farm workers, and researchers have

a high risk of developing cryptosporidiosis.

In spite of the overall normality of most immune functions in pregnancy, an increased risk from certain
infections has been suggested, perhaps because of decreased cellular immune responses to selected
antigens52 Whether this depression in cell-mediated immunity in pregnancy is sufficient to increase

the severity of cryptosporidiosis is unclear. To date there is very little in the literature on the effects of



Cryptosporidium in pregnancy53 In part this may be because of under-reporting, as many laboratories

do not routinely screen faeces for the presence of Cryptosporidium spp.

Place of gender in dairy farming

I he role of women in household food delivery exemplifies their central role in urban agriculture. Most
urban farmers in Kenya are women (56 per cent), with the proportion of women being higher in the
larger towns (62 per cent in Nairobi). Among household heads engaged in urban farming, women form

an even higher proportion (64 per cent)36.

In a recent study conducted in Dagoretti Division only 4% (7 /180) of the women had ever heard of
cryptosporidiosis54. Despite the important role of women in livestock production, dairy projects have
been directed towards men5/7. As pointed out in the 1997 Human Development Report of the United

Nations Development Program, “No society treats its women as its men™55.

It is three decades since (1970) called into question if women and men benefited equally from
economic development's Since then, gender issues in agriculture, more so dairy farming, have become
an important subject of inquiry. Gender is a socio-economic variable used to analyze roles,
responsibilities, constraints, opportunities and incentives of people involved in agricultures6. Despite
such a definition, gender is often misunderstood as being the promotion of women only. However,
gender issues focus not only on women, but on the relationship between men and women, their roles,
division of labour, and access to and control over resources. Access is the ability to use a resource. On
the other hand, control is the ability to define and make binding decisions about the use of a resource

Hence, gender relations will determine household security, well-being of the family, planning,

production and many other aspects of life.

Gender and gender related aspects are often given lip-service by politicians and briefly noted in policy
papers. However, to actually incorporate the concept of gender across all operational levels is more
difficult. To give the support required to ensure that it can be properly applied and that some measure

of success can be made, demands even more effort5 .

Concerning livestock development, there is a high level of agreement in the literature that socio-
economics and institutional frameworks play an important role in determining who does what, and

who gets what. Social and cultural norms dictate the division of labour and control over assets. Policy
8



and institutional structures often restrict existing sources of support to women, particularly to acquire

credit and loans5/.

Values, norms and moral codes embedded in culture and tradition have very strong influence on
gender issues as they determine attitudes and the organizational set-up of the whole community
system. Like culture and traditions, political, institutional and legal structures also change slowly.

Hence, these latter factors often impede the implementation of gender balanced programs5.

Social and cultural factors determine the possible margin of action of women and their activities. In
cases where women are excluded from community meetings, have no access to education and training,
and where their capacity to become actively involved is not strengthened, they will always be left
behind. Only 30% of the women in Kagero, Tanzania were able to attend extension services on
livestock production processes'8 Thus, understanding gender relationships and adjusting methods and

messages to them is crucial for full participation by all sectors of the community

Today our efforts are aimed at correcting this imbalance. In most cases it is the adult women household
member who is more likely to clean the cattle shed, milk and take care of the animals in the absence of
the hired men worker5. Among the family members, she is the person with a high potential of
contracting zoonotic infections. As a result, this requires a gender approach to fully understand the

occupational exposure and vulnerability of women dealing with livestock husbandry.

Promoting gender issues

There is a strong relation between gender and agriculture in developing countries. Women are twice as
likely as men to be involved in agriculture-related activity, according to the 2000 United Nations report
on the status of women. In Dagoretti division, women are the most important labour force, engaged in
multiple ways in animal, crop and family related work'4. The promotion of gender aspects in urban
dairy farming, offers advantages over other agricultural sectors because of the fact that in most dairy

farming households, women have access to the cattle but not control, whereas access and control to

land is often biased towards men.

In livestock systems, it is easy to show how gender imbalances affect productivity and the possibilities
of change are often more evident than in other sectors. For example, if the men realise how their

wives’ commitment to livestock management changes and leads to better animal health and higher



milk output when women have access to the proceeds from milk sales, the men’s willingness to change

increases M.

The most appropriate strategy to reach and assist greater numbers of the women is to integrate them in
mainstream of the risk analysis with the objective of reaching both women and men with the ideal risk
mitigating practices of cryptosporidiosis. In contrast to crops, livestock activities are a daily occupation
and activities related to animal husbandry occur all year round. As dairy production is not subjected to

seasonal restrictions, it is an interesting sector for promoting gender aspects in an ongoing process.
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CHAPTER TWO
LITERATURE REVIEW

Gender Analysis

Gender analysis is about understanding culture, expressed in the construction of gender identities and
inequalities@0. It does not advocate a response but it does enable decision-makers to consider potential
differential impacts on women and men when choosing between policy options&. While the views of
organizations can certainly be examined in the course of the analysis, gender analysis is not about
simply accepting these views without question. It is research and analysis that takes both women and

men into account using a variety of quantitative and qualitative data.

Gender analysis poses questions on the differences between men and women in terms of activities,
roles and resources so as to determine needs. It is a tool for creating economic and social gains@
overcoming the gender barriers that hinder effective implementation of risk mitigating strategies on

cryptosporidiosis.

Whereas, sex refers to the permanent and immutable biological characteristics common to individuals
in all societies and cultures, gender defines traits forged throughout the history of social relations. Yet,
while one's sex does not change, gender roles are learned and change over time62 These roles are
constructed through forces such as culture, tradition, politics, and need, varying from culture to culture,
and often from one social group to another within the same culture (according to characteristics such as
class, ethnicity, race, age, caste, and marital status). Recognizing that relationships are gendered allows

for the issue of power to be addressed.

Although gender inequality is thus found throughout society, an analysis of it generally starts by
looking at kinship and family. This is because it is the primary form of an organization that is
inherently gendered. Women’s and men’s roles and responsibilities in the domestic domain also reveal
how the wider society views their natures and capabilities and hence constructs gender difference and
inequality63. In addition, a great deal of productive, as well as reproductive, activity is organized
through kinship and family. Consequently, even when women and men participate in the wider
economy, their participation is partly structured by relations in the household. Different rules, norms
and values govern the gender division of labour and the gender distribution of resources,
responsibilities, agency and power. These are critical elements for understanding the nature of gender

inequality in different societies. Ideas and beliefs about gender in the domestic sphere often get
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reproduced in other social relations, either consciously as gender discrimination or unconsciously as

gender bias63.

Outsiders' intervention in social institutions is particularly difficult, given sensitivities to accusations
of “cultural imperialism '84 To reform personal law and the family norms and codes is a very complex
task; families generally refuse penetration of their private sphere by their own governments and even
more so by donors. This resistance is not specific to any religion or culture. In Kenya, people consider
foreign interventions against genital mutilation as similar to cultural colonialism, and they see
governmental decisions in favor of women as an abandonment of African traditions to occidental

values64.

A successful improvement in the situation of women will not occur if the focus rests only on
improving women's education, health care and credit markets. In fact, a central characteristic of gender
mainstreaming has been the *evaporation problem"” where gender-sensitive strategy and policy
statements evaporate by the time they get to the operational stage of a project or programé6 . There are
no simple solutions to this problem. Changes and improvements in the situation of women do not
depend on specific levels of income or dominant religions. Changing social institutions in existence for
centuries requires approaches at both the national and the community levels66. Thus, there is a need for
women to be empowered to the point where they can exert influence and participate in decision-

making on issues that affect their health.

Women’s empowerment is the process of increasing their capacity to make choices and to transform
those choices into desired actions and outcomes6/. The emphasis on empowerment reflects a concern
that women and men have equal opportunities to make choices about what gender equality means and
work in partnership to achieve it’7. In fact, gender equity is impossible without women s
empowermente. Women's empowerment through active participation in project planning, design
implementation and evaluation is essential. This often results to achieving the redistribution of roles,
responsibilities and power between the man and the woman leading to reduced inequities that
predispose them to cryptosporidiosis infection. Outsiders cannot empower women, only women can

empower themselves6s.



Gender differences in urban dairy farming

Gender interactions and gender relations in any activity arc very important, as the extent of gender
equality determines not only social but economic justice. Any disparity in gender equality creates
inefficiencies, inhibits growth and lowers the potential well being of society. The most important factor
affecting women’s equal right to own, control and access resources (including property) in Kenya is
culture69. A married woman's access to, use, control and ownership of property depends on the kind of
system under which she was married and on the prevailing customary practices in the community in

question.

Ownership of large animals such as cows is often related to ownership of the land57 How can a woman
own a cow while the land she uses belongs to her husband? As already stated, traditions more than
laws prevent women from inheriting and controlling land and animals on an equal basis with men69. In
the southern highlands of Tanzania, even if a married woman signs the ownership contract or pays for
a cow, the animal still belongs to the husband, and even in case of divorce, the wife cannot take the
animal with her. The statutory law does not recognize many of these marriages and women have no
redress in cases of dissolution of their marriages5/. Similar experiences are related from pastoral
societies in Niger, where livestock is often a part of the bride price, but the control over the animals
after marriage belongs to the man7. The perceptions of these cultures imply that with marriage all the
belongings of the women, including herself, reverts to the ownership of men. The Nuer society in
Sudan do not permit women to own cattle and goats, but they are often charged with the responsibility
for grazing these animals5/. Benefits of owning a cow to women include economic independence,

mobility, and increased ability to make their own decisions5’.

However, in extensive animal husbandry systems in Pakistan, women continue to own the animals they
brought as a part of their dowry. They can decide by themselves what to do with them, but if they want
to sell livestock, then they need the men’s agreement7L Thus, even if women are the rightful and legal
owners of livestock, they still depend largely on decisions and agreements made by men. However,

when women own and control the cow better animal health and higher milk output has been reported

There exists an urban situation where there is no recognition of the traditional gender division of
labour; this may be due to loss of influence of the social norms brought from the country side.
Households in Kisumu city are seen to apply the cultural traditions of the Luo community that prevail

in the rural areas differently. Cases of women owning property are found, where this would be
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impossible if the Luo tradition would be completely adhered to. Another example of changing gender
roles due to urbanization is that women in Kisumu are inheriting livestock; while tradition prescribes

that wives and daughters' do not inherit,

Another way to look at ownership patterns is in terms of management of income generated from the
dairy cow. The general trend seems to be that men are the ones who control the income generated. In
Nigeria, households where husbands were not involved in urban dairy farming; men impinged on
women’s benefits (i.e. cash) from this activity. Rather than give the man the money, so as to purchase
household needs, some women retained part of the money without consent or knowledge of their
husbands. Others gave the money to their women friends or their own children to keep72 In the
Democratic Republic of Congo women were found to hide portions of profits from their husbands by
storing monies in kitchen pots73. But there are also exceptions to this. Examples from India show that
women have learned to keep their own personal accounts and the pattern of income management in
women-managed households is quite different from men. Generally, women's control over livestock

resources tends to occur with widowhood and to increase with age'7.

In Ethiopia highlands, it is the main responsibility of women to remove and make manure into cakes
and sell or use as fuel7d. However, this has significant short run implications contributing to them

having increased risks of contracting cryptosporidiosis.

In the Arab community, women working in urban dairy farming have little access to financial
resources and services that enable them to improve productivity . Women's limited access to credit is
exacerbated by their limited access to land tenure. Land tenure often acts as collateral when obtaining
credit and loans. As a viable intervention women have developed their small credit/loan systems. The
members of the group save a certain amount of money which is then granted to one ot the women as a

loan. Micro-credit institutions are also common and there are geared for urban dairy farming.

Due to the multiple roles of women, it is more difficult for women to attend training courses or
demonstrations on animal health. Besides, it is documented that women spend longer amounts of time
in the fields than men, commit substantial amounts of labour into dairy production, processing and
marketing and must fetch water, prepare meals, care for children, and so on. upon returning to the
homestead76. In Dagoretti women spend up to 16 hours daily on agricultural tasks and domestic

choresX. In Yemen, women often work up to 16 hours while men work up to 12%. There also exists a
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severe imbalance in agricultural extension services. In the late 1980s only 13 per cent of agricultural

field agents in the developing world were women and in Africa the figure was a mere 7 per cent

Yet, an important factor that enhances agricultural productivity is the extent to which farmers and farm
workers have access to training and extension services78. Studies have shown positive effects of
training on technology adoption and agricultural productivity. However, women are rarely targeted for
livestock - related training and extension services. Information and training programmes are generally
directed to men. Why women are not targeted can be explained by the following assumptions: (i)
information given to men is automatically passed to their wives; (ii) women are less literate than men
and will not understand the proposed technology, and (iii) women are much occupied with

housework79.

In a study done among Kenyan dairy farmers in the Coast province, 69% of those first exposed to
information regarding the zero grazing technology were men, while only 19% were women, yet
women undertook most of the dairy operations®. Similarly, though women are involved in the
management of crossbred cows in some areas of Ethiopian highland, only one- third of the surveyed
women acknowledged receipt of extension advice. The remaining two- thirds of the women had never
attended a demonstration or field day programme. Women felt the information they had about
improved dairying was inadequate, the main source was from their husbands. The surveyed women

expressed a desire for more advice, especially on disease control and feeding

Other factors hindering women's access to extension are their lack of formal schooling, mobility and
time for extension activities59. However, women are good at finding ways of balancing domestic
responsibilities with farm duties59. Their inclusion in extension programs would make their work more
productive, helping to boost agricultural production. Extension programs would be more likely to

succeed if they were tailored to women's special circumstances.

Lack of knowledge on cryptosporidiosis may further limit participation of women in implementing
prevention strategies. A study carried out in Kano State, Nigeria, showed that women respond

promptly and positively to any opportunity that enables them to participate in development and control

of health problems8L
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It is fairly common for men to decide on intensification of livestock production, while it is the women
who end up doing the extra work -- usually without access to extension services or other sources of
needed information. Often the remittances received from absent men are not enough to permit the
hiring of labour, and women end up taking on the tasks. In the highlands of Kenya, it was found that
improved cattle breeds and a strategy of zero-grazing increased women's workloads because women
had to spend more time collecting animal feed® As their workloads increase, women may even be
forced to take short cuts in implementing the prevention strategies. They will tend to cut back on those

requiring additional time and effort, such as cleaning the cow shed.

Decision-making patterns are also highly gendered on account of differences in men’s and women’s
ability to exert power and control within the household, community and municipality. Beyond
recognizing such gendered experiences, access to resources and decision making capacities, it is
important to design an urban agriculture agenda that has gender needs at its core. In 50% of the zero -
grazing dairy units in the five districts of Kenya studied husbands are the main decision makers in
relation to land use for fodder production, buying and selling of cows. If new livestock activities are
introduced, it is mainly men who decide on whether or not to participate 9. Hence, as much as the
emphasis is on increasing information access to women on prevention of cryptosporidiosis it is

imperative that men not to be left out. Otherwise the impact of the project would be minimal.

Besides gender differences in access to productive resources within households, one can also find

gendered differences between women heads-of-households and men heads-of-households. Often, the

first tend to own resources of a poorer quality that consequently result in lower production

At the household level, the decision of a family member to go see a doctor also depends on the
approval of the husband; as he is the one who mostly pays for the expenses incurred. lhus, the

imbalance in power relation between women and men means ditterent access to and control over

resources to respond to health problems.

Impacts of gender analysis
Several studies have demonstrated that focus on gender has led to a series of outcomes that increase

the ability of communities to fight gender inequality. In particular, it has contributed to (a) better
targeted, more efficient and sustainable extension services; (b) less rigid gender roles that may in turn

lead to better intra-household resource allocation; and (c) women's empowerment
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Extension agents reported that gender analysis had improved their ability to deliver extension services
by helping them identify the appropriate beneficiaries of their services. Targeting increased and more
appropriate extension activities for women were developed as the agents increased their awareness of
the role of women in agriculture. In addition, a number of agents observed that women who attend
training sessions can clarify or share information with their husbands, a fact that was affirmed by men.

Several extension agents also noted that now women are less shy and speak more freely with them8

As a result of their increased realization of how hard women work, a number of men in Honduras-
although by no means the majority - report that they now assist their wives with domestic activities
such as cooking, child care and cleaning, which they did not do previously& Both men and women
also reported a greater degree of men insertion into traditionally women spaces. As for women,
increased access to technical assistance has resulted in increased women's participation in agricultural
activities . In large part as a result of the gender division of labour exercise, men consistently reported
a newfound realization of how hard their wives work. In almost identical terms, men in each
community noted that their wives typically get up much earlier than them and go to sleep much later&
Many also observed that whereas they generally return from the fields in the early afternoon and rest

for the remainder of the day, their wives remain busy with housework until late at night.

Due to their participation in technical assistance activities in agriculture, women have an increased
sense of empowerment and independence8 While they have traditionally participated in community
affairs as members of different committees, these numbers appear to have increased. Many women
observed that their husbands would previously not have given them permission to attend meetings on
their own, nor to receive technical assistance; particularly, from men extension agents . However,
they claimed that since the invitation to attend the meetings and receive on agricultural activities was
extended to men and women, their husbands were more willing to let them participate. As a result, a
number of women stated that they would be more likely to attend such meetings in the future; with or
without permission from their husbands. Several women also commented that they are happy to be

receiving the training and because they had previously “never been included in anything outside the

home” 8

Further research shows that, the engagement of men and women in the planning and execution of
extension services and the adaptation of extension services to men's and women's agricultural and

non-agricultural needs and interests will likely contribute to a higher application of the methods and
17



information imparted in the future, in addition, the teamwork promoted by the gender analysis has
resulted in greater collaboration among individuals and a sense of common purpose for both men and

women. This may constitute a solid social basis for future projects and initiatives5.
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chapter three

RESEARC H PROBLEM

3.1 Statement of the problem

International organizations and governments give greater recognition to the need to strengthen the
participation of women in order to achieve sustainable development. Although the contribution of
women is rather more visible now than it was 25 years ago, there is still a long way to gof2 Lack of
adequate data on true gender disparities in everyday life, as well as in the economic, social and
political spheres, has frequently given rise to inappropriate policies, plans and projects. Food and
Agriculture Organization (FAO) estimates of women's share of the agricultural labour force indicate
that women form a substantial part, varying from 44 to 51 per cent in developing countries as a whole.
In sub-Saharan Africa this figure is higher: women contribute between 60 and 80 per cent of the labour
in food production both for household consumption and for sale8'. But, more importantly, women have
broadened and deepened their involvement in livestock operational activities production over the last

few decades.

Macroeconomic policies such as trade liberalization, structural adjustment programs and
modernization of agriculture have prompted men to look for employment outside the agricultural
sector. Women have been left agriculture-related tasks and the responsibilities of heading the
household84. Planning on protecting health of the humans and livestock requires gender specific
information and gender-disaggregated data as well as a thorough understanding of the differences in
gender contributions to the specific roles. The advantage of a gender perspective is that it allows for
the advancement of gender equality and equity regardless of whether it is women or men whose
position needs to be advanced. In some regions and sectors, for example, women are in a more
advantageous position than men, and gender analysis can reveal this. However, given the fact that
historically it is women, who have tended to be disadvantaged, and that a number of inequalities
remain, projects and programs on risk mitigating strategies on cryptosporidiosis may need to target

women.

The other element is the clear articulation of practical and strategic needs of men and women that are
appropriate to the context at hand. Practical needs are “immediate needs related to the inadequacy of
[people’s] living conditions, such as the supply of food, water, health care and employment".

Satisfying them implies no change in gender relations. Strategic needs “are related to the division of
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labour, power and control by the genders*5 Satisfying them helps men and women achieve greater

equality and bring about shifts in existing roles.

Practical and strategic needs are interrelated, and involvement in urban dairy farming can contribute to
satisfying both. Ideally, planning around urban dairy farming should address gender issues as well as
women s issues in two ways: first, by helping women to cope with their immediate, and often
marginalized, circumstances; and second, by helping women achieve positive, structural change in
their lives. Identifying the type and scale of intervention should rely on a solid understanding of the
local context and structural factors that delineate opportunities and constraints for individual
producers. Short-term and localized interventions may involve small lines-of-credit or extension
services, while longer-term and institutional interventions may require more substantial changes to
legal frameworks, land allocations, cow ownership, controlling income generated from urban dairy

farming activities and social norms that often marginalize women relative to men such as decision

making8.

To make reforms of social institutions happen as well as to ensure their sustainability, women must
obtain empowerment and become their own agents in handling their lives68. Working towards gender
equality and women’s empowerment means; enabling women to express that potential, to the benefit
of their households and their communities. Research on agricultural productivity in Africa shows that,

reducing gender inequalities could significantly increase agricultural yields.

Given the same level of agricultural inputs, access to information, credit, and extension as men
producers, women producers could increase their yields by more than 20%87. In many societies and for
various reasons men often take the decisions that concern the lives of women. Most of the dairy
farming research has targeted large-scale production of dairy products neglecting small scale
production. As women urban dairy farmers are more involved in small-scale operation, this hampers
their ability to undertake activities aimed at protecting health in both humans and cattle. For this
reason, where the capacity to become actively involved in the implementation of prevention strategies

of cryptosporidiosis is not strengthened, the impact of the project will be minimal.

This study aims to obtain an improved understanding of gender issues that exist in Dagoretti with

regard to urban dairy fanning. Also to find out how gender roles, perceptions and access to resources

affects the vulnerability of men and women to cryptosporidiosis.
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3.2 Justification

Urban agriculture has increasingly received recognition as a survival strategy for the urban poor in the
developing world. In Nairobi city, urban agriculture is becoming increasingly important due to rapid
urbanization accompanied by the increased growth of unemployment and unsatisfied demand for
food . Urban dairy farming is a growing activity in Dagoretti division with a population of 6948
cattle . The division is chosen as the study site because it represents many urban settings in Kenya and

East Africa.

Like rural agriculture, urban dairy farming entails risks to health of the urban population if not
managed and carried out properly. This is compounded by the fact that the animals are in very close
contact with the people due to inadequate grazing land, and by-laws, which prohibit the practice. City
authorities have often been reluctant to accept urban dairy fanning because of perceived health risks.
Yet, many people derive their livelihood from there. Rather than general laws prohibiting urban diary

farming, prevention strategies are needed to manage the health risks.

Cryptosporidiosis was formerly considered to be a harmless or at most an acute disease, but now it
poses a serious threat to life. This is due to a predisposing condition (immunosuppression) on the part
of its human hosts, mediated by the AIDS epidemic. Cryptosporidiosis has a worldwide distribution

and in most surveys is among the four major pathogens causing diarrheal diseases in children

The transmission of Cryptosporidia from cattle to human has been well established, and several
sporadic outbreaks of cryptosporidiosis have been implicated to livestock. A previous study conducted
in Dagoretti showed that 11% of the calves had cryptosporidiosis7. Nevertheless, the specific

Cryptosporidium species affecting these calves had not been identified.

The oocysts are extremely resistant to disinfection and cannot be Kkilled with the routine water
disinfection procedures. Since there is no known effective treatment of cryptosporidiosis, control
methods are largely directed at prevention methods. Cryptosporidiosis is not reportable in Kenya.
However, cryptosporidiosis infection is of particular interest because these communities in Dagoretti

Division are populated by families who practice urban diary farming. These, increases the likelihood of

a person being infected with cryptosporidiosis.
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Implementing prevention strategies of cryptosporidiosis in Dagoretti Division can easily fail if the
project does not pay enough attention to gender roles and its relations to urban dairy farming.
Application of gender analysis seeks to examine the ways in which gender roles, perceptions and
access to resources impact upon women’s and men's risk of exposure to cryptosporidiosis. The
information obtained from the study will identify engendered mitigation strategies for the urban
livestock producer to safeguard against the health risks, as well to policy makers to safeguard the

public from the hazards.

3.3 Research question
The research questions pursued in this study are as follows: -
1 Is cryptosporidiosis present among the dairy farmers in Dagoretti?
2. What are some of the risk factors in relation to dairy farming that predispose the dairy farmers
to cryptosporidiosis in Dagoretti?
3. Who has access and control to resources and benefits (outputs and income) related to urban
dairy farming in Dagoretti?

4. Any implications of gender roles in dairy farming?

3.4 Objectives
On the basis of the foregoing statements and discussions, this study aimed to achieve the following

objectives: -
1 To determine the presence of cryptosporidiosis among the dairy larmers in Dagoretti,
2. To describe some of the risk factors in relation to dairy farming that predispose the dairy
farmers to cryptosporidiosis in Dagoretti;
3. To determine the person who has access and control to resources and benefits (outputs and
income) related to urban dairy farming in Dagoretti;

4. To establish the implications of gender roles in dairy farming.
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CHAPTER FOUR

METHODOLOGY
4.1 Study area
Dagoretti Division lies to the west of Nairobi city, with the area coverage of 38.7 sg.km. It is one of
the eight Divisions in Nairobi '0. Waithaka, Ruthimitu, Uthiru and Mutuini are locations in the division
which maintain a semi rural appearance, whereas Kawangware and Riruta are urban, with a large
proportion of low-income urban slums As an urban area Dagoretti Division qualified to be the study
site due to the high number of cattle and the presence of the smallholder dairy fanners in the area. In
addition, considering the funding allotment for transport costs, Dagoretti was an ideal site due to the
close proximity of Kabete Research Laboratories where the analysis of the faecal sample was

conducted. Thus, extra transportation costs were not incurred.

Urbanization in Dagoretti has occurred amidst economic liberalization, structural adjustment programs,
retrenchment and cost-recovery plans. A clear consequence of the urbanization amidst economic
deceleration in Kenya resulted in privation of the residents. Forty six percent (46%) of the Dagoretti
population lives below the poverty linel The major housing difference in terms of quality is between

mud and wattle, timber, iron sheets and stone or block rooms which accommodate households of three

to five people2L

Historically, urbanization has been presumed to lead to morbidity and mortality reduction due to
economic prosperity and increased access to modem medical care. However this has not been the
cased evidence suggests that quality of life in some urban areas is even worse than in rural areas
mainly due to high levels of poverty in pockets of the urban population0. These urban poor experience
high unemployment levels leading to income poverty that further limits their access to health,
education and opportunities for skills development. Experiencing less access to health, water and
sanitation services the inhabitants of Dagoretti suffer from all the usual diseases of the poor and
infectious diseases in the tropics such as malnutrition, acute respiratory tract inlections and diarrhea.

The infant mortality rate is 69.7 per 1000 and under 5 mortality rate is 123.1 per 1000 while the total

fertility rate stands at 3.7 per woman2L

Of the 240,509 inhabitants of Dagoretti, 125,072 (52%) are men and 115,437 (48%) are women

making 11.2% of the total population of Nairobi. In addition, 101. 408 (42.1%) are below 19 years of
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age, 109,403 (45.5%) are between 20-39 years, while 29,698 (12.4%) are 40 years and abovel3 By
projection the current population figure is 350, 290. The local people are predominantly Kikuyu who
are mainly subsistence farmers. Rainfall is between 800 - 1, 400 mm annually, with the long rains
from March to July and short rains from October to December. The average temperature is about 24°C
with a range of 21.5°C - 28°C. Main food crops include maize, kales, cow peas, beans, Irish potatoes
and bananas93. Insecurity in the area is high and this forces farmers to keep their animals close to the

main house for fear of being stolen, this enhances risks of zoonotic transmission.

4.2 Study population
This included men and women from selected urban dairy farms who keep one or more dairy cattle.

4.3 Study design

The study design was a three month longitudinal. Both qualitative and quantitative methods of data
collection were used in this study. Structured questionnaires were also administered to dairy farmers.
Qualitative data was collected through participatory methodologies such as, key informant interviews

and focus group discussions. The groups were segregated by sex.
4.4 Sample size determinant

Sampling for dairy farmers

The sample size was derived from the following sample size formula tor descriptive studies.

n=2Z»(l-p)
d2
Where n = Sample size
p = Proposed population prevalence of 50% of cryptosporidiosis.
z= Critical value corresponding to 95% confidence interval obtained from the Table of

standard normal distribution = (1.96)
d= Degree of precision desired, set at £ 5%
To substitute in the formula:-
n= n.96)2p(I-p) (1.96)2(0.5) (1-0.5)
(0.05)2 (0.05)2
= 384 Participants

24



The above is only applicable when the population to be studied is greater than 10,000. From the
sampling frame made of the dairy farmers in the study area, there arc 920 households. Hence, Fisher’s

formula was used to determine sample size for population less than 10,000 individuals.

nf= n

1+ n/N

Where:
nf = the desired sample size (when the population to be studied is less than 10,000)
N = the estimate of the study population size

n = the desired sample size (when the population is more than 10,000)

To substitute in the formula:
= 384
1+ 384/920
= 271 households

Therefore, a minimum of 271 households was required in this study.

4.5 Sampling procedure
A sampling frame of all the nine hundred and twenty dairy farming households was constructed by the
extension personnel of Dagoretti. Three hundred household samples of dairy farmers were selected

randomly from the entire sampling frame. Using computer generated random numbers between zero

and nine hundred and twenty.

In the selection of the twenty five key informant interviewers, a ratio of the number of clinics to be
visited was calculated from a list of all the health facilities in Dagoretti, provided by the Ministry of
Health. This was done on the basis of the six locations. Once the proportions were arrived at, every

third health facility was picked from the list, until the total reached twenty five.
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4.6 Inclusion criteria

a) Consenting men and women from selected study farms.

4.7 Exclusion criteria
a) Those who do not give an informed consent.
b) Those who are not residents in Dagoretti Division.

c¢) Those who do not give human faecal samples.

4.8 Procedure

Stool specimens from households of men and women from selected urban dairy farms who keep one or
more dairy cattle were used in this study. They were collected during the dry' season (August 2006) and
wet season (November 2006). The bio-samples were stratified on age and sex of those at risk. Three
aliquots of the faecal specimens were preserved in 2.5% potassium dichromate for DNA extraction,

75% ethanol and formalin to preserve the structure of the oocysts9b.

Modified acid-fast staining (MZN) and direct immunofluorescence assay (IFA) were used to determine
the presence of Cryptosporidium in stool samples. The above tests are not particularly specific when
required to distinguish between C. parvum and non-C. parvum9 . Polymerase Chain Reaction (PCR)

was then used to distinguish accurately between C. parvum and non-C. parvum \

Quality Control
> A negative control was used each day to check the quality of staining - this was a negative

sample on the previous day.

> A reference slide (positive for cryptosporidiosis) was examined at the start of each

microscopy session.

> The number of slides examined each day and the number positive, negative and equivocal
was recorded.

> Five negative samples were retained each day for re-examination by IFA. They were
identified by dividing the total number of negative samples for the day by five to get number
x and then taking every xth negative sample in order of ascending laboratory identity number

until five had been chosen.
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> All positive samples were retained for DNA extraction and analysis.
> At the end of the week, twenty positive and twenty negative samples were reassessed by an

external laboratory.

4.9 Variables

The following variables were used in order to achieve the objectives of the study.

Independent variables

1. Knowledge about cryptosporidiosis

This was defined as the respondent being able to state whether they have ever heard of the disease
called cryptosporidiosis. It was assessed by collecting data on the respondent’s knowledge about
cryptosporidiosis.

2. Fertilizing crops

This was defined as the type of fertilizer one uses for food grown for home consumption. It was
assessed by recording the type of fertilizer one uses for food grown for home consumption.

3. Contact with cattle or dung

This was defined as how frequent all the household members get into contact with cattle. It was
assessed by recording the frequency of coming into contact with cattle.

4. Age of respondent

This was defined as the number of complete years the clients has lived since birth. It was assessed by
recording age of the client

5. Sex of respondent

This was defined as the condition of being men or women. It was assessed by recording sex ot the

client.

Dependent variables
1. Cryptosporidiosis

This was defined as whether an individual had the cryptosporidiosis infection.

4.10 Data collection
Collection of data took three weeks during each season. This started after the necessary clearance and

authorization was obtained from the Department of Community Health, University of Nairobi, and the

Kenyatta National Hospital/University of Nairobi Ethics and Research Committee.
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4.11 Instruments of data collection

These include: Questionnaires

Focus group discussion (FGD) guide

Key informant interview guide
a) Questionnaires
Quantitative data was collected using structured questionnaires, with both open ended and close ended
questions. This was done by the principal investigator with the help of four trained research assistants.
The questionnaires were pre-tested in Kasarani Division where urban dairy fanning is also practiced.
The purpose of the pre-test was to determine the overall feasibility of the tool for effectiveness and
efficiency in actual data collection. The questionnaire that was used for the urban dairy farmer appears

in Appendix 2.

b) Focus Group Discussion Guide (FGD)

FGD was conducted in each of the six locations. The groups were segregated by gender. Participants
were selected from those who had attended the workshops. A set of prepared questions that was used
for collection of qualitative data appears in Appendix 3. Note that, on the aspects of division of labour,
scoring will be used. Participants are given 100 pebbles for each activity, to put in proportion with the

person who does the activity in their homes. Then the average figures obtained

¢) Key informant interviews
This was used to provide an overview of the issue at hand by analyzing the realities of gender analysis

in urban dairy farming, and its implications on the implementation of prevention strategies on

cryptosporidiosis. A set of prepared questions that was used for collection ol qualitative data appears in

Appendix 4.

4.12 Data processing and analysis

Quantitative Data
The completed questionnaires were checked daily to ensure each question had been filled correctly and

no data is missing. They were then numbered and coded for ease ot handling. Data were entered using
Ms - Access data entry programme and analyzed using Instant and Genstat computer program of data

analysis. The results were then presented in a descriptive form using frequency tables, cross tabulations
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tables and bar charts. The Chi- square test, and odds ratio were used to determine the significance of

the relationships between independent and dependent variables.

Qualitative data:

The focus group discussion and the key informant interview were analyzed by content analysis.
Discussions were conducted in a non threatening manner. Main items discussed were on gender roles
and access to and control over resources. The local people were considered as capable of interpreting

and changing their situations themselves. Pebble stones were used for the scoring exercise.

Data Quality Control

The interviewers were given a brief overview of the study and trained on interviewing techniques,
logistics and accurate recording of data into the questionnaires before the commencement of the study;
standardized questionnaires were used and all questionnaires reviewed by the research assistants at the
end of the day. Necessary corrections were also made. Assistants were trained on translation to either
Kiswabhili or Kikuyu for respondents who cannot understand English. As already indicated pre-testing

ofthe questionnaire was done. Data was coded accurately and research assistants supervised.

4.13 Ethical considerations

Permission to carry out the study wgas obtained from Kenyatta National Hospital Ethical/University of
Nairobi and Research Committee and the Ministry of Education. The purpose ol the study was
explained to all potential participants and informed consent of willing participants was obtained.
Researchers were made aware of the fact that, persons who are made subjects of the research have a
right to anonymity of all the information they give. Subjects of the research were informed it they were
likely to be quoted verbatim (for example, in focus group discussion or key informant interview) and
they were assured of anonymity. Any participant was at liberty to refuse to participate in the study or
terminate the interview any time. As much as possible, disruption of the day-to-day activities of

participants was avoided. The respondents were provided with appropriate information after the

completed interview or focus group discussion.
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CHAPTER FIVE
RESULTS
The study aimed to determine the presence and risk factors of cryptosporidiosis among dairy farmers.
Also, to establish the implications of gender roles associated to dairy farming. Information was

collected from a total of 296 households.

5.1 Demographic characteristics

The demographic characteristics included age, sex, level of education of the respondents (Table 5.1).

Table 5.1 Demographic characteristics (n= 296)

Characteristics of the Women Men Overall p 95% ClI
respondents % value
Age 13-19 years 2 4 2 0.036 (-0.0856,0.0092)
20- 29 years 16 13 10 0.039 (-0.1644,0.0058)
30 -39 years 38 12 17 0.046 (-0.0545,0.1273)
40 - 49 years 46 8 18 0.043 (0.0380,0.2055)
>50 years 110 47 53 0.527 (-0.1663,0.0850)
Marital Single 4 4 3 0.169 (-0.0778,0.0203)
status Married 129 84 73 <0.001 (-0.4572,-0.326)
Widowed 62 5 23 <0.001 (0.1535,0.3124)
Level of None 28 \T~ 12 0.242 (-0.0259,0.1234)
education  Incomplete primary 37 20 19 0.211 (-0.1680,0.0409)
Complete primary 54 17 24 0.342 (-0.0517,0.1564)
Secondary 66 37 35 0.035 (-0.2523,-0.060)
Post secondary 10 16 9 <0.001 (-0.2320,-0.055)

There were more women (72%) respondents than men (28%). Literacy levels are quiet high. More men

than women had acquired post secondary' education (p = <0.001)
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5.2 Prevalence of cryptosporidiosis

Testing for cryptosporidiosis was done in series; an initial screening test was administered. The faecal
samples with positive results were reevaluated with other additional tests. Initially, Modified Ziehl
Neelsen (MZN) was carried out in all the 1,422 human faecal samples. Forty five samples turned out to

be positive for cryptosporidiosis. MZN exhibited a high specificity of97.7%

All the forty five samples which were positive on MZN and 20% of the samples selected randomly that
had been negative on MZN were further subjected to direct immunofluorescence assay (IFA) test. In
total IFA was done on 188 of the human faecal samples. Only 4 turned out to be positive with IFA.

IFA exhibited 97.9% specificity.

The four that were positive on IFA were further reevaluated using polymerase chain reaction (PCR),

and all tested negative for cryptosporidiosis.
The overall prevalence rate of cryptosporidiosis in Dagoretti was 0%.

5.3 Risk factors of cryptosporidiosis

53.1 Treatment of manure
Before using the cow dung in their farms 287 (98%) of the dairy farmers' heap to dry and 6 (2%) apply

the cow dung directly to their farms. Ideally, composting should be done.

5.3.2 Crop fertilization
Table 5.2 Types of fertilizer (n = 296)

Types of fertilizer Responses %

Chemical fertilizer alone 2
Cattle manure alone 99 33
Other manure other than cattle manure 2
Both cattle manure and chemical fertilizer 88 30
Both chicken manure and chemical fertilizer 2
Other manure and cattle manure but no chemical fertilizer 56 19

All three in use, cattle manure, other manure, and chemical fertilizer 47 16
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Of the 296 households, at least 290 (98%) of the households used cattle manure in their farms 6 (2%)

used other combinations of manure such as goat, sheep, chicken or chemical fertilizer (Table 5.2).

Other than cattle, the animals mostly kept in the home included; chicken 242 (61%) dogs 223 (57%),
cats 206 (52%), pigs 48 (12%) and donkeys 4 (1%).

5.3.3 Cleanliness of the cattle shed

Cleanliness of the cattle shed was assessed by observation, using 4 levels. In this study, a completely
dry standing area was awarded a score of 1. If mainly dry with some wet patches, a score of 2. If wet a
score of 3 and if boggy a score of 4. Similarly, scoring for the cattle shed’s sleeping area was done by

comparing the photo and what was on the ground, as presented in figure 5.1 and 5.2.
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Tabic 5.3 Cleanliness of cattle shed: Standing area (n = 296)

Cleanliness of cattle shed Count %
Completely dry 7 2
Mainly dry with some wet patches 54 8
Wet 61 21
Boggy 171 58

Table 5.4 Cleanliness of cattle shed: Lying area (n = 296)

Cleanliness of cattle shed Count %
Completely dry and clean 15 5

Mainly dry and clean, but with some faeces 54 18
Damp, deep bedding with trodden in faeces 73 25
Wet and filthy 152 51

In both the standing and lying area, more than three quarters of the households had unclean cow sheds,

the results are summarized in Table 5.3 and 5.4.

5.4 Knowledge
5.4.1 Knowledge on symptoms and zoonotic infections

Table 5.5 Know ledge on symptoms and zoonotic infections (n = 296)

Knowledge on Women Men Overall %  pvalue 95% ClI
symptoms and

zoonotic infections

Bovine tuberculosis 61 28 30 0.430 (-0.1024,0.1228)
Aflatoxins 18 6 8 0.431 (-0.0365,0.0907)
Brucellosis 86 28 39 0.013 (0.02109,0.2519)
E. coli 13 7 7 0.610 (-0.0721,0.0545)
Worm 51 22 25 0.332 (-0.0815,0.1286)
Diarrhea 43 23 22 0.700 (-0.1317,0.0767)
No idea 38 16 18 0.328 (-0.0720,0.1154)

To assess the level of knowledge on symptoms and zoonotic infections, the respondents were asked to
mention any zoonotic infections or health hazards associated with dairy farming. No significant
difference between men and women who knew cattle could predispose them to the above diseases

except for brucellosis where a significant proportion of women thought that the disease could be cattle

related risk (p=0.013) (Table 5.5).
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5.4.2 Knowledge on cryptosporidiosis

As pertaining to awareness on cryptosporidiosis, only 29 (10%) of the respondents had ever heard of
this disease as per August 2006 (dry season). When data collection was repeated three months later
(November, 2006) the number of persons who knew about cryptosporidiosis had increased to 124
(42%). Increased awareness on cryptosporidiosis resulted from door-to-door teaching during the initial
collection of human faecal samples in the dry season. On further analysis by sex, the findings show
that, 22 (10%) of the women and 7 (8%) of the men had heard about cryptosporidiosis in August 2006.
As for the month of November, 2006; the proportion of the men respondent who had heard about

cryptosporidiosis was 43% and the women respondents was 42%.

Table 5.6 Awareness on cryptosporidiosis and education level after door-to door teaching
(n=292)

Education level Awareness on cryptosporidiosis
Those who have heard Those who have not heard Total
about cryptosporidiosis  about cryptosporidiosis

None 7 (6%) 28(17%) 35

Primary 57 (46%) 71 (42%) 128
Secondary or higher 60 (48%) 69 (41%) 129
Total 124 168 292

X =832, p=0.016

Further computations showed that, there was a significant relationship between education level and
knowledge on cryptosporidiosis (p = 0.016) (Table 5.6). This means that, the people who were more

educated had heard about cryptosporidiosis than those who were not educated.

5.4.3. Knowledge on disease transmission

Half of the respondents (149, 50%) knew that they can get diseases from handling cow dung. Ninety
nine (33%) thought otherwise and 48 (16%) had no idea whether handling cow dung with bear hands

could pose any threat to their health.
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Table 5.7 Knowledge on disease transmission (n = 149)

Knowledge on how the diseases are Responses
transmitted

Physically handling of manure 124
Physically handling cattle 8
Physically handling other animals 2
Drinking dirty water 18
Washing in dirty water 3
Drinking contaminated milk 67
Eating contaminated food 33
Contamination by cattle manure unspecified 30
Don’t know 6

%

83

12

45
22
20

Among the 149 respondents who knew that handling cow' dung could pose a threat to their health, 124

(83%) considered that the transmission of the diseases could occur by physically handling of the

manure. Only 6 (4%) did not know how an individual could get a disease as a result of handling cow

dung, as seen in Table 5.7.

Table 5.8 Causes of cryptosporidiosis (n = 124)

Causes of cryptosporidiosis Responses
Drinking contaminated water 58
Contact with infected faeces 98

Eating contaminated raw vegetables 60

Person to person contact 42

Don’t know 7

%

47
79
48
34

Out of the 124 respondents who knew about cryptosporidiosis, 98 (79%) knew that contact with

infected faeces causes cryptosporidiosis. The transmission pathway that was least mentioned was

person to person contact (42, 34%). In addition, 7 (6%) of the respondents had no idea on what causes

cryptosporidiosis, as depicted in Table 5.8.
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Figure 5.3 Symptoms of cryptosporidiosis (n = 124)

O o3

Abdominal Diarrhea Nausea & Headache Weight loss Cough & cold Don't know
pain vomiting

Symptoms

Cryptosporidiosis was mostly associated with watery diarrhea (62%), nausea and vomiting (61%) and
abdominal pain (47%). Not only did 10% of the respondents have misconceptions about the symptoms
of cryptosporidiosis, mentioning coughs and colds. But also, 36% did not know of any symptoms of
cryptosporidiosis (Figure 5.3). Besides, 14 (56%) of the health care workers (nurses and clinical
officers) interviewed knew no symptoms of cryptosporidiosis. Nonetheless, 40% of the health care

workers were able to mention diarrhea as a symptom.

Fifty two percent of the health care workers interviewed did not know of any risk factors associated
with cryptosporidiosis. Immunosuppression as a risk factor was mentioned by 28% of the health care

workers, likewise 28% mentioned poor hygienic practices. Merely one health care worker mentioned

about contact of animals as a predisposing factor to cryptosporidiosis.
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One hundred and fifty one (51%) mentioned that one could protect themselves from these diseases,
hight (3%) thought there was no means of protection available. Eleven (4%) had no idea whether an

individual can protect oneself.

Table 5.9 Perceived modes of protection (n = 151)

Perceived modes of protection Responses %
Wear protective clothing (boots and gloves) 122 81
Wash hands 32 21
Wash body generally 10 7
Boil drinking water 12 8
Treat drinking water by filtering or using chemicals 2 1
Boil milk 42 28
Wash fruits and vegetables 3 2
Protect water sources from manure 2 1
Don’t know 1 7

The most common method of protection mentioned was wearing of protective clothing such as
gumboots and gloves. Hand washing was mentioned by 21% of the respondents. In protecting the

community at large, only 2 (1%) respondents mentioned about protecting water sources from manure

(Table 5.9)

The results from key informant interviews showed that most of the health care workers (68%) did not
know about any prevention strategy against cryptosporidiosis. Moreover, only one knew that there was
no effective drug against cryptosporidiosis. As for the rest who responded to the treatments available,
most of them mentioned flagylates (16%), antidiarrheals (8%), and antibiotics (4%) which were

incorrect answers. When educating the patients on preventing diarrheal diseases, most of them (60%)

spent less than ten minutes on the topic.

5.5 Practices
In order to assess on practices, several components such as the use of protective clothing, hand

washing and treatment of drinking water were considered. Majority of the respondents (289, 99%)

washed their fruits and vegetables before eating or cooking them.
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5.5.1 Hand washing
For the 246 household members who provided assistance during the collection of cow dung, only 22

(9%) washed their hands after the procedure and the rest (224,91%) did not wash their hands.

5.5.2 Wearing of protective clothing

Protective clothing were described as a specific set of clothes and pair of shoes set aside for wearing
when carrying out dairy farming activities and removed thereafter. Two hundred and three (52%)
respondents mentioned that they wear protective clothing when working with cattle. This data was
further analyzed according to sex, 68% of the women and 32% of the men answered in the affirmative.
Among the 203 respondents, 120 (59%) always wore protective clothing when handling animals and

83 (42%) wore protective clothing occasionally.

5.5.3 Water

Ninety four (32%) of the households had shallow wells in their homesteads. One hundred and eighteen
(40%) of the households had a water frontage which included; streams, rivers, ponds and swamps with

standing water whether seasonal or permanent.

Table 5.10 Source of drinking water for cattle

Source of water for cattle Usually Occasional ¢

Responses % Responses %

(n =296) (n= 176)

Nairobi Water Company supply 210 71 21 12
Bore hole 15 5 15 9
Shallow well 62 21 42 24
Rain water 1 0.3 56 32
Stream or river 7 2 29 16
Purchase from vendor 2 1 13 7

Two hundred and ten (71%) of the households with cattle gave them drinking water from Nairobi
Water Company supply. Sixty two (21%) fetched the water from the shallow well, 15 (5%) from bore

holes and 7 (2%) obtained the water from the stream or river (Table 5.10)
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Figure 5.4 Sources of drinking water for people (n = 296)
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Most of the households (246, 83%) obtained their drinking water from Nairobi Water Company
supply. Thirty (10%) drew their water from the shallow well and 9 (3%) fetched from the borehole, as

shown in Figure 5.4.

Two hundred and sixty three (67%) households treated their drinking water. Boiling as a form of water

treatment was done 228 (87%) of the respondents. Filtration was done by 2 (1%) respondents.

Thirty nine (10%) of the households interviewed had their children swim, paddle or play in river

streams, ponds or standing water in Dagoretti Division.

5.5.4 Distance

One hundred and ninety nine (67%) of the urban dairy farmers do not have shallow wells. Of the 97
(33%) who have shallow wells; the average measured distance from the well to the cattle shed is about
73 meters. The range is from 0 to 1200 meters, with about half the distances being from 12.3 to 60.0

meters.
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Besides, out of the 95 (32%) who have manure piles around their homesteads; the average measured
distance from the manure pit/pile and the shallow well is 107 meters. The range is from 0 to 4000

meters, with about half the distance being from 17 to 75.5 meters.
5.5.5 Caring for the sick household members

Figure 5.5 Caring for the sick household members (n = 698)

SEX OF RESPONDENT

Among the household members, women (420,61%) were more likely to care for the sick, than the men

(278, 39%). (Figure 5.5).
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5.6 Gender division of labour
5.6.1 Activity profile
Table 5.11 Frequency of contact with cattle (n = 1543)

Frequency of contact with cattle

Daily Weekly Infrequent  Never Total
Count % Count % Count % Count %
Women 255 33 56 7 149 19 305 40 765
Men 318 41 114 5 143 18 203 26 778
Total 573 170 292 508 1543

Table 5.12 Frequency of contact with dung (n = 1543)

Frequency of contact with dung

Daily Weekly Infrequent Never Total
Count % Count % Count % Count %
Women 196 26 58 8 163 21 348 45 765
Men 280 36 108 14 157 20 233 30 778
Total 476 166 320 581 1543

The activity profile conducted in the quantitative survey showed that in general, more men were

involved in the activities associated with urban dairy farming. The results are summarized in |able

511 and 5.12.

One hundred and seventy one (58%) of the dairy farming households had hired workers, and 128
(43%) of the workers were involved in the day-to-day dairy farming activities. Among the dairy

farmers who were above 65 years old, all (48) of them had hired workers, to carry out the dairy

farming activities.

42



In the absence of workers what sex is involved in the daily activities? As pertaining to:-

Table 5.13 Daily contact with dung by sex (n = 1422)

Sex Daily contact with dung

Yes No
Women 188 (25%) 569 (75%)
Men 167 (25%) 498 (75%)
Total 355 1067

x2=0.01,p =0.904, OR = 1.0

Table 5.14 Daily contact with cattle by sex (n = 1415)

Sex Daily contact with cattle

Yes No
Women 241 (32%) 510(68%)
Men 204 (31%) 460 (69%)
Total 445 970

X 0.31,p =0.580, OR = 11

Total
757
665
1422

Total
751
664
1415

In the absence of hired workers, there was no association as pertaining to what sex is more involved

in the daily dairy operations. Both the man and the woman in the households were equally involved in

carrying out daily activities associated with urban dairy farming. These findings are illustrated in lable

5.13 and 5.14.
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lable 5.15 Activity profile as reported by men participants in the focus group discussions

Activity Person doing the activity

Father Mother Male Female Son Daughter tTOTAL

worker worker

I.Shed 425 175 18 25 155 4 100
cleaning
2.Manure 335 12 325 3 17.6 14 100
disposal
3.Feed 28.6 27.2 19.2 0 17 8 100
harvesting
4.Giving 385 32.4 174 0.7 8 3 100
fodder
5.Preparing 1 89.9 0 2.2 11 5.8 100
utensils and
water for
milking
6. Milking 15.6 47.1 19.8 0 5.6 119 100
7.Milk 111 48.8 10.8 2 15.6 117 100
distribution
8. Treatment  61.7 25.7 2.3 0 10.3 0 100
giving
9. Spraying 55 18 17 0 10 0 100
COWS.
10.Giving 35.6 45 7.9 0 6.5 5 100
milk to
calves

Five focus group discussions were held. The average numbers ot participants were 10 women and 10
men. Participants were asked to pile 100 pebbles on each activity, in relation to the person doing the

activity in the homestead. After all the participants had done the piling, average figures were then

obtained.
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Table 5.16 Activity profile as reported by women participants in the focus group discussion

Activity Person doing the activity

Father Mother Male Female Son Daughter TOTAL

worker worker

|.Shed 11.9 48.7 26.1 0 6 7.3 100
cleaning
12.Manure 11.2 38.4 37.8 0 7 5.6 100
disposal
3.Feed 1 51.5 22 2 8 55 100
harvesting
4.Giving 7.9 59.3 23.9 0 31 2.7 100
fodder
5.Preparing 11 71.2 24 4 6 15.3 100
utensils  and
water for
milking
6. Milking 11.6 56.7 27 0 4.7 0 100
7.Milk 3.5 45 22 0 10.1 19.4 100
distribution
8Treatment 30.8 32.8 27.8 0 8.3 0.3 100
giving
9. Spraying 30.9 26.6 36 0 6.5 0 100
COWS.
10.Giving 5 74 12.5 1.7 4 2.8 100
milk to calves

As already described, results from the quantitative survey showed that men were more involved in the
dairy farming activities. However, results from the qualitative survey conducted in the same
community shows a strong diversion of perceptions about many of the tasks. The women participants
gave themselves the highest scores on all activities listed, with the exception of spraying the animals.
As for the men they gave themselves the highest scores in most activities with exceptions on activities

related to milking. These included milking, milk distribution, giving milk to claves, and preparing

utensils for milking.

Dairy farming being a laborious task, most participants said they would rather employ male workers.

Hence, the female employee had low' scores in all the listed activities. Furthermore, children had low

scores in the dairy farming activities as they were mostly in school.
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5.7. Access to and control over resources

The study examined gender division of access to and control over resources under two issues. The first
issue was about access to and control over productive resources, like land, credit, and training. The
second was the control over the benefits of dairy production, like cash income, milk, manure and the

cow.

Table 5.17 Access to and control over resources in Dagoretti

Access Control
Productive Men Women Men Women
resources
Land XX XX XX X
Social capital XX XX XX XX
(credit and loans)
Human capital XX X XX XX
(training,
information)
Benefits of
production
Income from the o e . XX
sale of milk
Income from the ¢ oo XX XX o0
sale ofthe cow
Manure usage X * 0 ¢

Key: - ¢ ¢ ¢  Indicates complete access/control
*0 Indicates partial access/control
¢+ Indicates limited or no access/control

5.7.1 Access to and control over productive resources

As already discussed, access is the ability to use a resource. Whereas, control is the ability to define

and make binding decisions about the use of a resource

Women and men were both identified as having equal access to land. Women were the main decision
makers in regard to planting of crops on the farms. Land ownership which is linked to control was
ascribed to men by lineage. Land ownership among women had augmented due to an increased
purchase of land by women and an increased receipt of land by women as an inheritance from parents

and spouses. Moreover, participants acknowledged that they could assign their daughters some piece



of land whether married or not. “As girls were more responsible and they take care of you during old

age” this was said by both the men and the women participants.

Collateral demands of financial institutions have been adjusted to suit the needs of the vulnerable
population. Therefore, dairy farmers can now use milk as collateral in the formal institution. But the
women participants lacked information about obtaining loans from formal institutions. Self-help
groups were the informal sources where women obtained loans with low interest rates. Men obtained
loans from banks and church welfare groups. Lack of funds at Agricultural Finance Corporation
(AFC); a leading institution that gives loans to farmers was reported as a major constraint when
obtaining loans for livestock enterprises. Another constraint was the fear that the animal acting as a

guarantee may die before it is fully paid for.

It was unanimously agreed that, both sexes had equal access to training and information in relation to
urban dairy farming. Both the men and the women participants wanted to learn about construction of
the zero-grazing units, maximizing on dairy production, diseases that affect cattle and drug

administration.
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Figure 5.6 Sources of information (n = 149)
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Sources of information on the health risks associated with handling of cow dung varied between men
and women. The proportion of women obtaining information from community meetings was 48% and

extension agents 22%. As for men the findings were; 44%, and 19% respectively (Figure 5.6).

5.7.2. Access to and control over benefits of production

Women were more commonly involved in the selling ot milk and disposing ot the manure than the
men. Women made decisions on spending the money if the amount is small (from the sell of milk).
The money was used mostly in buying foodstuffs, paying the hired worker, and paying for veterinary
services. Women mostly used the manure in their farms and also gave some to their friends. Men had

an upper hand on the decisions as pertaining to the selling ot the cow. Money obtained was used to pay

school fees, buy another cow or meet other expenses.
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Table 5.18 Decision making matrix in Dagoretti Division households

Decisions Joint decisions Comments
Men Men Equal Women Women

dominate influence dominate

Who owns - ¢ It is interesting to note that;
the women participants

the cow? pointed out that the cow
was for both of them. On
the other hand, the men
participants said that they
owned the cow
(“everything with blood in
the household was theirs”).
For women headed
households the cows were
owned by the woman.

Who gives . N Men usually take this

. decision but women can

authority for influence  this  decision

the animal specifically to raise money

0 be sold? in times of a financial

: crisis.

Who N Women dictate on the
number of cows.

decides on

the number

of cows to

be bought?



Decisions

Who calls the
vet when the

cow is sick?

Who decides
what cow feed
to buy?

Who decides
to hire
additional

labour?

Who owns the
land that you
are staying in

right now?

Who decides
on the crops
to be grown
on the farm?
Who decides

to take a loan?

Men

Joint decisions

Men Equal

dominate influence
¢

¢ ¢

Women
dominate

¢

Women

Comments

Women know when the
cow is sick, but informs the
men partner before calling
the veterinary officer.

Women know and decide
on what the animals needs.

Women dominate over the
decision. (“If the woman
decides the worker is
going; then the worker
goes. And if she wants to
hire she goes ahead to do it
as she is the one who gets
tired - men we have no say
in thaf).

In the men  headed
households it was the men
who owned the land. Vice
versa, for women headed
households, it was the
women who owned the
land. In addition, some
women had also purchased
land.

Women were the main
decision makers.
Participants agreed that

men dominate.
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5.8 Perceptions on the quality of wealth owned by women household heads

Throughout the world, it has been observed that dairy fanning households headed by women are

usually poorer. In order to assess the participants perception on why households headed by dairy

farming women are usually poorer a series of questions were asked as illustrated in Table 5.19. Based

on those results an evaluation of the participants’ perception towards dairy fanning women headed

households was done.

Table 5.19 Quality of wealth owned by women household heads

Perceptions

a) Women do not know how to work.

b) Women lack access to the credit that
would boost their productivity (they cannot
acquire fertilizers, pesticides, improved
seeds, etc.).

c) Women do not know how to manage

their resources.

d) Women are paid less for the work they
do.

e) Women cannot be landowners.

Key: - Indicates the perception of all the participants

Comments

Actually, women know how to work.
Exceptions are when such women are
alcoholics.

Whether men or women, all have equal
access to credit. A men participant said
that women even repay better than them.

Women household heads know how to
manage their resources. (“Look at
widowers, their homes fall apart if they
are on their own. Hence, they remarry™).

Both have equal pay.

Women inherit the land after their
husband dies. Nowadays, women can

purchase land.

51



CHAPTER SIX
DISCUSSIONS AND RECOMMENDATIONS

6.0 Discussions

6.1 Prevalence of cryptosporidiosis

In this study, all human faecal samples collected tested negative for cryptosporidiosis. The faecal
samples were collected during the dry and wet seasons. Collection during the two seasons was
important as several studies had shown varying results in the number of cryptosporidiosis cases
depending on the climatic conditions. For example, it was noted that there was an increase in the
number of cryptosporidiosis cases found in Gaza, Egypt during the dry season than in the wet season ™.
Other investigations in Guinea Bissau found high prevalence rates during the wet season*Q.
Nevertheless, the reason for the dairy farmers’ and their households testing negative for the zoonotic

Cryptosporidia species may be attributed to the following explanations.

The first explanation is that, persons in close contact with cattle and calves who were at risk of
contracting cryptosporidiosis took preventive measures. This is seen in the context where children and
elderly are considered to be at risk as their immune systems is either not fully developed or
weakened4 . It is commendable to note that, parents were not allowing their small children to go near
the dairy operations. As for the elderly who were above sixty-five years, they had hired workers. This
means that the persons who were considered to be at risk had minimum contact with the sources ol

causative agents. Hence, they were less likely to develop cryptosporidiosis infection.

Secondly, more than three quarters of the households interviewed obtained their drinking water lrom
Nairobi Water Company supply, regardless of whether they had shallow wells in their compounds or
not. Currently, drinking the Company water is not an important risk factor for zoonotic
Cryptosporidium infection. In addition, most of them washed vegetables before eating or cooking. Ihis

meant that, the respondents were unlikely to be at risk of contracting cryptosporidiosis from drinking

unsafe water or eating contaminated vegetables.

Thirdly, there is a possibility that the dairy farmers and their households may have developed
protective immunity from previous exposures. However, this could not be proven by the study.
Scientific research has shown immunological healthy persons with preexisting antibodies may be less

likely to develop cryptosporidiosis due to its low pathogenicity .1 hus, this may have resulted to them

being asymptomatic on re-exposure to oocysts.
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Lastly, faecal constituents such as bilirubin, bile salts and polysaccharides inhibited polymerase chain
reaction (PCR) detection97 on 4/1,422 of the samples that had been positive on IFA. Thereafter, several
measures were undertaken to reduce the inhibition. The impact this problem caused on the estimation
of the prevalence of cryptosporidiosis is not clear but it is possible that it may have contributed to low

detection rates of cryptosporidiosis infection.

6.2 Risk factors of cryptosporidiosis

All farmers in the study practiced the wrong methods of composting cow dung manure before applying
it onto their farms. Yet, runoffs from farms where manure had been spread during rainy seasons have
been shown to contribute to environmental contamination with Cryptosporidium oocysts33. In this
study, manure was heaped on a designated spot and then applied on the farms during the planting
season. Thus, the manure could be applied on the farms after 4 months. The heaping of cow dung

results in anaerobic process of decompositions. Due to high moisture content; it does not generate heat

or ammonia that would Kill pathogenic Cryptosporidia oocysts

Ideal composting involves mixing the manure with ash and organic waste such as leaves. Then leaving
contents for 8 weeks, the heat and ammonia generated will kill the oocysts. Tentatively, farmers can
put the manure in small heaps to dry. The heat produced by the sunshine contributes to inactivation of

the oocysts37. In this case, manure usage in Dagoretti represents a definite potential for

Cryptosporidium contamination of surface water.

As demonstrated, more than three quarters of the households interviewed did not have clean cattle
sheds. Removal of manure from cattle sheds should be done as frequently as possible. It is best that
the cattle shed is cleaned once a week9. This is putting into consideration that, appropriate cleaning
and disinfection procedures are of great importance. In order to break the faecal-oral transmission

cycles of Cryptosporidia oocysts that contaminates housing and feeding equipment. Clean cattle sheds

are critical for long term success in the control of cryptosporidiosis.

6.3 Know ledge
As pertaining to knowledge on cryptosporidiosis, only 10% of the respondents had ever heard of this

disease by August 2006 (dry season). When data collection was repeated three months later
(November, 2006) the number of persons who knew about cryptosporidiosis had increased to 42% in

Dagoretti. The probable explanation for improved knowledge is that, most of the respondents received
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door to door teaching about cryptosporidiosis. This occurred during the administration of the

questionnaires and collection of faecal samples for analysis in the dry season.

Further computations showed that, there was a significant relationship between education level and
knowledge on cryptosporidiosis (p = 0.016), after the door-to door teaching. Ability to comprehend
information on cryptosporidiosis among the educated was better as compared to the illiterate. In this
study, both educated and illiterate showed a difference on retaining the information they heard about

cryptosporidiosis.

6.4 Access to and control over resources

Data on the quantitative survey from this study showed that the adult men and women were both
actively involved in the daily operations of dairy farming activities. Women were also noted to be the
main decision makers in hiring additional labour, thus complementing women's labour activities.
However, a previous study conducted in Dagoretti showed higher proportions of the adult women
contributing to total labour in dairy farming in the absence of a hired work'4 The findings in this study
may be a reflection of improvement of gender aspects in relation to urban dairy farming. As it appears
that women’s workload on dairy fanning is becoming lighter in this community. This array of facts is

advantageous in terms of forming the infrastructure needed for narrowing the gender disparity gap.

In the present study men (44%, 19%) and women (48%, 22%) had equal access to extension services
and community meetings, respectively. Both men and women participants in the focus group
discussions reported equal access to training and information with regard to dairy farming.
Conversely, these results are in contrast with the results from other studies. For instance. Food and
Agriculture Organization (FAO) studies have clearly shown how women have little access to
production support services such as extension and training8. Nevertheless, FAO s studies focused
mainly on rural women. With access to first hand information both men and women dairy farmers have

increased knowledge on how to reduce the health risks posed by cattle to humans.

All respondents in the focus group discussions were of the opinion that men and women had equal
access to land. Women of the households made the decision on what crops to grow. Historically, land
ownership was skewed towards men. However, land ownership among women is also increasing either
through purchase or inheritance. Whether, married or not parents were also willing to give their

daughters a portion of their land as an inheritance. This shows a transformation in the current
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patrilineal form of inheritance among the Kikuyu community of Dagoretti. This implies that, in the
foreseeable future many women in Dagoretti will be included in property ownership. This is good in
that, security of land tenure is the key to having control over major decisions in agriculture and
livestock production, for example what techniques to use. which products to sell and which to

consume.

Men and women had varying degrees of ownership, access, rights of disposal and use of incomes from
sales of cattle and their products. Men controlled income from the sales of cattle and women from sales
of milk and dairy products. Income obtained was used to meet different family needs - men for larger
expenses such as paying school fees and women for continuous expenses such as buying of foodstuff.
An increasing body of evidence from Asia, Africa, and Latin America confirms the positive impact of
women controlling income on household food expenditure, calorie intake, and anthropometric
indicators. One study demonstrated child survival in urban Brazil is twenty times greater when certain
income sources accrue to women rather than menI@ Women also made decisions on the amount of
milk for household consumption, in which children consumed the most. In individuals with good

nutrition and health, cryptosporidiosis rarely develops to a clinical disease.

Through the Microfinance Act of 2006, a legal framework has been put in place by the Government to
enable equal access to micro credit financing 10L This is meant to facilitate the women dairy farmers to
acquire credit and loans just like their men counterparts by using milk as collateral. However, findings
from this study showed that most women obtained loans from self help groups and they were not
aware about the fact that one could obtain credit from formal institutions using milk produced. As for
the men participants they had information about accessing credit from formal institutions such as
banks. They were the main decision makers in obtaining loans. A similar situation has been observed
in Uganda where more men have availed institutional credit facilities1® Some of the money obtained
from the loans can be used to improve the dairy farming enterprise for greater production efficiency
and implementing better anti-cryptosporidiosis prevention strategies, such as constructing cattle shed

with cemented floors to facilitate easier cleaning. Therefore, the risks that dairy cattle and calves pose

to humans are decreased.
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6.5 Limitations of the study

The focus of this study was on a community based project. Hence, the insights obtained will be
difficult to adopt at the policy levels as the research scrutinized gender aspects in urban dairy farming
at the household level. Political and economic factors were neglected. Other institutions such as the

market and the state were left out.

In this study, awareness of cryptosporidiosis increased from 10% to 42%. This occurred within a
period of 3 months. In the initial stages the respondents received door-to-door teachings on
cryptosporidiosis during the collection of the human faecal samples. This implies that an intervention
was introduced into the study. However, during the sampling period of the stool samples it was
imperative that no intervention takes place. This is according to the laid down protocol of longitudinal

study designld3

Human immunodeficiency (HIV) status and age were the potential confounders in this study. Failure to

adjust for these confounders when testing for cryptosporidiosis may have affected the overall results

and their interpretation.

Despite the highlighted limitations that may affect the generalizibility of the study results, there were

significant findings which demonstrated that urban dairy farming which is a source of livelihood and

does not pose a major threat to human health.

6.6 Conclusions

This study analyzed various practical and strategic issues affecting men and women involved in urban
dairy farming. As discussed, it appears that the gender disparity gap is becoming narrower, and this is
beneficial to women as it strengthens their participation in dairy farming activities, which in turn

improves their incomes and social and economic stability. Aspects on gender analysis between women

and men testify to improvements in gender relations.

Both the man and the woman of the households were equally involved in the daily operations ot dairy

farming. In addition, women controlled income from the sale of milk. Hence, the women in this

community are not marginalized.
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Men and women had equal opportunities in accessing information and training on dairy farming. The
higher ratios of women receiving information from outside sources points to the fact women's

participation and efficiency in activities related to dairy farming is not limited.

The prevalence of cryptosporidiosis was 0%. As alluded to earlier, several hypotheses could be
considered as to why nobody tested positive for cryptosporidiosis in Dagoretti. Nevertheless, some
negative practices were also noted. Three quarters of the dairy farmers did not keep clean cattle sheds.

All the farmers did not practice the ideal way of composting manure before spreading in the farms.

Gaps exist between knowledge and practice. For instance 81% mentioned wearing of protective
clothing as a means of protection. However, only 52% reported wearing protective while working with

cattle.

6.7 Recommendations

Urban dairy farming plays a significant role in Dagoretti, as it is a source of livelihood. Moreover,
dairy farming operations in Dagoretti are not a major threat in transmitting cryptosporidiosis to
humans. Therefore, dairy farming should continue to be supported and promoted by sensitizing the
greater population on its benefits. This support is needed from all quarters, from entrepreneurs, local

authorities, farmers and civil society. Hence, there is need for the authorities to provide a coherent

legal and policy framework governing urban dairy farming.

Health risks perceived or real, are the main reasons that authorities object to urban dairy farming. Of
concern is noise, odours from livestock wastes and danger of contracting zoonotic diseases . Results
from this study found humans to be free from cryptosporidiosis. This implies that the dairy larmers are
doing something so good that is breaking cryptosporidiosis transmission from cattle to humans. In

relation to that, the authorities need to support and amend policies against urban dairy farming.

It is commendable to note that, the women practicing dairy farming in Dagoretti were not
marginalized. This is due to the fact that, women were participating in decision making in relation to
dairy farming. Women were also accumulating income from the sale of dairy products. Hence, women

need to be empowered more for the good of the community. Continued involvement ot women in

training on dairy farming should be emphasized.
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The study has highlighted gaps in selected practices. They should be addressed by the extension
officers and the farmers who were trained. The extension officers need to develop strategies aimed at
promoting hygienic standards on all dairy farming operations and educate the farmers. These includes,
wearing of protective clothing, proper hand washing composting of manure and ideal shed cleaning

practices.

Lastly, there is need for further research on the role of political, societal and economic impact on
power relations between men and women. When determining whether development interventions

contribute to gender equalities or inequalities, these factors are important.
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APPENDICES

Appendix 1
Consent form (For individual respondents)

My name is Julie Ambia a student at the University of Nairobi. | am studying on cryptosporidiosis
among men and women. Cryptosporidiosis is a zoonotic infection. Cryptosporidium is an important
enteric pathogen that causes diarrhea illness in humans and animals. In humans cryptosporidiosis
presents with; watery diarrhea, dehydration, weight loss, stomach cramps, nausea and vomiting. The
routes of transmission are by faecal- oral, through contaminated water, food borne, occupational and

recreational. Hence, in a gender sensitive manner the study aims at establishing appropriate prevention

strategies.

I am asking you to participate in the study by giving feacal samples from all the household members
currently staying with you. | will give you polypots for each member and collect them the following
day. The feacal samples will be analyzed in the laboratory. No risks are involved and the information
offered will be treated with confidentiality. This study will assist the government in developing

programmes to prevent this disease. Moreover, if you decline to participate in the study, you will not

be intimidated or coerced to do so under any circumstance.

A copy of the study report will be presented to the department of Community Health University of

Nairobi. Copies will also be provided to the University of Nairobi Library Services for future

reference.

1have been explained the purpose of the study and hereby agree to take part in this study.

Signature or Thumb print Date

Investigator Date
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Appendix 2
QUESTIONNAIRE (FOR INDIVIDUAL DAIRY FARMERS)
(Household identity) HHID :

Location Code:

Characteristics of study subjects

1 Name of respondent

2. Age — O 13-19 years, 020-29, D30-39, D40-49, D50-65, D>65years

3 Sex:
Male 11 Female [_1
4 Marital Status
a Single |:|
b. Married |:|
C. Widowed |:|

5 Level of Education
a. Primary (Incomplete) |:|
b. Primary (Complete)
c. Secondary (Incomplete)] |

d. Secondary (Complete) 1 1
e. Post secondary |:|

f. None |:|

6 Main Occupation (Probe for combination)
a. Farmer
b. Small-scale businel |
c. Housewife a

d. Others ( specify)

7. What zoonotic infections and health hazards are you aware of?
a) Bovine tuberculosis (BTB) (.
b) Cryptosporidiosis O



c) Aflatoxins
d) Brucellosis
e) E. coli

f) None

HEEE

g) Others (specify)

8(a) Can people get diseases from handling cow dung?

Yes| | No | |Unsure| | Don’tknow| | Declinetoanswer Q

8(b) Ifyesto Q 8 (a), how are these diseases transmitted?

Open response (write in)

(Categorization will be done during data entry. Check all categories that apply)
[ ] Physically handling manure

Physically handling cattle

Physically handling other animals

Drinking dirty water

Washing in dirty water

Drinking contaminated milk

Eating contaminated food

Contamination by cattle manure unspecified

Don’t know

9. Ifthe answer is yes to Q 8 (a), where did you learn this?
(Let respondent answer and check those that apply)
0O From community meetings /participatory activities
O From other family members
O From neighbours or other community members
O From extension agents
0O Read about it -books, pamphlets etc.
0O Heard about it on radio or television

O Decline to answer.
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O Cannot remember

O Not applicable

O Other (write in) —

Knowledge about the disease

10. Have you heard of the disease called cryptosporidiosis?

Yes

| 1 No

["

11. Ifyes to Q 10, what are the causes of cryptosporidiosis that you know of?

(Let respondent answer and check those that apply)

2)
b)
c)
d)
e)
f)
9)
h)

Drinking contaminated water
Contact with infected faeces
Contaminated raw vegetables
Person to person contact
Don’t know

Unsure

Not applicable

Others (specify)

LT 00 CE T

12. Ifyes to Q10, mention the symptoms of cryptosporidiosis?

(Let respondent answer and check those that apply)

a.

b.

Abdominal pain

Watery diarrhoea

Weight loss

Nausea

Vomiting

Headache

Cough
Cold

Don’t know

Unsure

Not applicable

Others
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13. Can people protect themselves from this disease or diseases as a result of handling cow dung?

Nol 1Yes| | Unsure [ | Declinetoanswer| | Don’tknow | | Not applicableQ

14 Ifyesto Q 13, what can people do to protect themselves?

Open response (write in) -

(Researcher to categorize before data entry, check all those that apply)
O Wear protective clothing (boots, gloves, etc)

OWash hands

00 Wash body generally

O Boil drinking water

0 Treat drinking water in some other way (filter, chemical,)

O Boil milk

0O Wash fruits and vegetables

0 Protect water sources from manure

0 Don’t know

O Decline to answer

O Not applicable

0 Other

Practices
15. Do you wash your fruits and vegetables before eating or cooking them ?

Yes O No O

16. Is there a shallow well in the homestead? (Observed by interviewer)

ONo O Yes O Unable to observe—why

17. Does the household farm have a water frontage? (Stream, river, pond, swamp with standing water
whether seasonal or permanent—interviewer to observe)

ONo O Yes O Unable to observe—why
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18. Where do you get your drinking water? (Check all that apply)

OCity council supply Dusually  Doccasionally

O Bore hole Dusually  “occasionally

O Shallow well Ousually  Ooccasionally
O Rain water Dusually ~ “occasionally
O Stream or river Cusually ~ “occasionally

CPurchase from vendor Dusually  Doccasionally
C Decline to answer

COther

Prevention interventions
19. Do you treat your drinking water?

0 No O Yes O Unsure O Don’t know O Declines to answer
20. Ifyesto Q 19, how often do you treat it?

O Always O occasionally

21. Ifyesto Q 19, How do you treat it?

Free response

O Boil

CFilter

O Treat with chemical (bleach, water-guard)
0O Decline to answer

O Other

22. Do your children swim, paddle, or play in river, streams, ponds, standing water pools, in Dagoretti.

ONo O Yes 0O Unsure O Don't know 0O Declines to answer [ Not applicable (no children)

23. What is the source of water for the cattle? (Check all that apply)

O City council supply Dusually Doccasionally
O Borehole Dusually  Doccasionally

0O Shallow well Dusually  Doccasionally
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CRain water Dusually  “occasionally
O Stream or river Dusually  “occasionally
CPurchase from vendor Dusually  Doccasionally
C Decline to answer

COther

24. Do you wear any protective clothing when working with cattle?

CNo Oyes O decline to answer

25 Ifyesto Q24, how often?

OAlways when handling animals Doccasionally

26. Other than cattle, which of the following animals do you keep at this homestead? (Read out and

check all that apply)
0O Dog(s)

DCat(s)

O Pig(s)

0O Chicken(s)

0O Donkey(s)

O Declined to answer
O Not applicable
Other

27. Does this household grow any food crop for home consumption?

O No
O Yes

O Declined to answer

28. Ifyes to Q27, How do you fertilize these crops? (Check one that applies)

O Chemical fertilizer alone
O Cattle manure alone

O Chicken manure alone
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CBoth cattle manure and chemical fertilizer.

I Both chicken manure and chemical fertilizer

0O Both chicken and cattle manure but No chemical fertilizer

OAIll three in use, cattle manure, chicken manure, chemical fertilizer
0O Do not fertilize at all

0O Declined to answer

O Other (write-in)

(All distance in meters)

29. Dist. between cattle shed/enclosure and house

30. Dist. between cattle shed/enclosure and shallow well

31. Dist. between manure pit/pile and house

32. Dist. between manure pit/pile and shallow well

33. How do you treat cattle dung before use in the shamba?
O No treatment at all
O Heap to dry
0O Decline to answer

OOther



Table 3

Household Members (including regular workers)

Coding for contact with cattle: Daily, Weekly, Infrequently, Never

Coding for contact with cattle dung: Daily, Weekly, Infrequently, Never
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44. Cleanliness of cattle shed: standing area: Closest to picture 1, 2, 3 or 4. O Unable to observe

why.

45. Cleanliness of cattle shed: lying area: Closest to picture 1, 2, 3 or 4. O Unable to observe
why

46. Did household member helping wear protective clothing? : 00 No O Yes O Unable to observe
Why

47. Did household member helping wash hands after assisting? ;0 No O Yes 0O Unable to observe Why
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Appendix 3

FOCUS GROUP DISCUSSIONS
My name is Julie Ambia from the University of Nairobi. | would like to welcome you all to this
participatory group discussion and thank you for coming. We shall discuss about gender based
prevention strategies of cryptosporidiosis in urban dairy farming. | encourage free discussion
because your information will be used to improve the program.

With me are and who will help with recording

information.
A radio cassette recorder will be used to record the discussion for later reference (optional).

Name of assistant moderators:

1L

2.

Date of FGD Time started
Time ended

Venue

Number recruited for FGD

No. of participants: - Men

Women
A. Preamble
> Who does most of the domestic chore in the household? a () men; b () women, c () both
equally.

B. Gender division of labor

Activity Profile

Probes:
Probe who does the following activities/roles most of the time (focus on handling animals and

animal products): Proportionate piling using 100 stones. Target male and female participants
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Activity Person doing the activity’

Man

|.Shed
cleaning
2.Manure
disposal
3.Feed
harvesting
and
transportation
4.Giving
fodder
5.Preparing
utensils and
water for
milking

6. Milking

7.Milk
distribution
8.Treatment
giving
9.Dipping/
spraying
COWS.
10.Giving
milk to

calves

Woman

Hired

worker

Comments
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C. Gender division of access to and control over resources
Access and control over productive resources
i) Land

> Who owns the land you are occupying now?

> Do the women in the female headed households own the land they are occupying

currently?
i) Access to credit and loans
> Where do you obtain loans from?
m Formal sectors
m Informal sectors
> Is getting loans for livestock enterprises an easy task?
> Are there any constraints you experience
iii) Access to knowledge
> |s access easy?
> What do the women really want to learn in relation to urban dairy farming?

> What do the men want to learn in relation to urban dairy fanning?

Control over the benefits of production
Do we have to account for the money obtained from the selling of the dairy products?

Ifthe amount is; - 1. a small sum 2. a big sum

> Women, the money obtained from milk, what do we do with it?
() Give our husbands
() Share it with our partner
() Withhold the money without his consent
> What are the uses for these monies obtained from milk
() Buying foodstuff
() Buying households goods
() Others
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Decision making matrix in Dagoretti Division households
Decisions Joint decisions
Men Men Equal

dominate influence

Who owns the cow

Who gives authority for the
animal to be sold

Who decides on the number
ofcows to be bought

Who calls the vet when the
cow is sick

Who decides what inputs e.g
cow feed to buy for the cow
Who decides to hire
additional labour

Who owns the land that you
are staying in right now
Who decides on the crops to
be grown on the farm

Who decides to take a loan
Who has  access to
information on dairy
farming activities

Who decides on going to see
the doctor

Who takes care of the sick

members of the family

Women

dominate

Women

Comments
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D. Perceptions on the quality of wealth owned by women headed household

Throughout the world, it has been observed that dairy fanning households headed by women arc
usually poorer. Which of the alternatives below are the causes of this? The range of scores to be used
in each table is 50. The male and female participants will place pebbles in each cell of the table. A low

score represents a low preference. Target male and female participants

Proportionate piling
Male participants Female participants

a) Women do not know how to work.

b) Women lack access to the credit that
would boost their productivity (they cannot
acquire fertilizers, pesticides, improved
seeds, etc.).

¢) Women do not know how to manage
their resources.

d) Women are paid less for the work they
do.

e) Women-headed households usually lack
the support of another adult, in comparison
with households headed by a man, where
there is usually a wife to do the domestic
chores and bring in another salary.

0 Women cannot be landowners.

g) Women have less access to training.

h) Public assistance favors men.

E. Urban agriculture as a strategy to alleviate urban poverty

> What are the benefits of practicing dairy farming?
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Appendix 4
C;i IDFXINE FOR KEY INFORMANT
Health Care Worker

Location:

Name of health institution:

Date:

Preamble

1 What are the common health problems in this area?

Knowledge, perception and practices

2. What is our general qualification?

3. How many years have you been stationed in Dagoretti Division?

4. How much time is dedicated on educating the patients on how to prevent diarrheal

diseases?

5. Were you taught on cryptosporidiosis during your training?

6. What are the risk factors of cryptosporidiosis?

a)
b) _

c)
d)
e)

7. What are some the symptoms of cryptosporidiosis you know of? (Spontaneous mentioning)

a) —

b) _

¢)
d)
€)

8. Are you aware of any drug that can treat cryptosporidiosis?

9. What do you think should be done to reduce the exposure to cryptosporidiosis?



