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1. INTRODUCTION 

TECHNICAL DISCUSSIONS - SUB-COHI~ITTEE "A" , 

ANCYLOSTOMIASIS 

STUDIES ON ANCYLOSTO}lIASIS IN WEST PAKISTAN 

by 

Dr. Nazir Ahmad 
f1.A., L.B.B.S., D.P.H.(Pb)., M.S. (Harvard), 
Principal i~edical Officer (Epidemiology), 

West Pakistan. 

Hookworm infection has been believed to be prevalent in various districts 

of West Pakistan for many yeaTS but no scientific surveys have been ca.rried 

out in recent years to find out the degree of infection, the intensity of 

Large scale investigations infection and other epidemiological characteristics. 

were, however, carried out by Chandler (1926-27)(1) in various parts of India 

The incidence in Lahore according to Chandler (1927-28) (2) on this problem. 

was found to be sixteen per cent. The Public Health Department of the former 

Province of Punjab carried out a survey in 1931 according to Which 'the incidence 

and the intensity of infection were as follows :-

S. 
No. 

1. 

District surveyed 

Shakargar tehsil (formerly 
part of Gurdaspur district 
but now included in Sialkot 
district) • 

2. Sialkot 

3. Gujrat 

4. Jhelum 

5. Rawalpindi 

TABLE I 

._-,,---- . __ .. _---_ .. _--, 
Incidence rate 
(N o. of person s 
found infected 
per 100 examined) 

81.32 

51.36 

66.09 

55.52 

29.49 

IntenSity of 
infection (No. 
of eggs per grn. 
of faeces) 

159.61 

125.80 

160.)2 

146.57 
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TABLE I (cont1d) 

District surveyed 
Incidence rate Intensity 

(No. of persons infection (No, of S. 
No. fOillld infected eggs per gm. of 

per 100 examined) faeces) 

6. Attock. 53.58 24l.66 

7. Lahore. 20.45 205.82 

8. Gujranwala. 42.11 256.33 

9. Sheikhupura. 20.77 120.71 

10. Lyallpur. 13.85 100.00 

11. Montgomery. 3.16 62.40 

12. Nultan. 2.88 96.39 

13. Jhang. 3.66 152.87 

14. Shahpur. 1.7 71.87 

Source:- Pamphlet No.9 Public Health Department, Punjab. 

Since 1931 no in~ormation is available about the trend of infection in these 

areas. The present investiga.tion was carried out from August, 1956, to July, 

1957 in twenty villages of Shakargarh tehsil in Sialkot district and five 

villages in the suburbs of Lahore. 

2. PROCEDURE ADOPTED 

The finding of hookworm ova in faeces is the evidence of infection, The 

stool examination is limited by cause of error dependent on the net erogenous 

nature of stools, the life cycle of the worm and the preparation of stool sample 

for examination. The error cannot be entirely eliminated but Can be consi-

derably reduced by taking a large amoilllt of stools and using such procedure as 

will result in adequate concentration of ova. Willis method of stool exami-

nation was used in this investigation. Three stool examinations, of each 

person inCluded in the study, were carried out. Stools were cultUred for de-

tection of larvae in cases where three stool examinations gave negative results 

before the case was labelled as non-infected. 

Tee stool collecting bottles were labelled and were given. to the sweeper 

who collectea the stools in the presence of a Sanitary Inspector. The persons 

whose stools were to be COllected in the morning were handed over the identi-

fication slips on the previous evening. The stools were sent by the field 

staff to the epidemiology laboratory in Lahore for examination. 
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For estimation of intensity of infection Stoll's egg counting method 

was adopted. Four egg counts were made on all positive stools and the 

average count per gramme of stool was worked out for each stool sample. 

llfith this procedure, it became possible to determine the number of ova 

to a finer degree of twenty-five eggs grouping. For example if in a stool 

sample first preparation was negative an.d the second contained two eggs, 

third one egg and fourth again negative, the average eggs per gramme in this 

sample was taken t x 100 = 75 egg/gramme and if in another sample there were 

two eggs in four slides the average egg count was taken as ~ x 100 = 50 grammes. 

For determination of the intensity of infection, the following procedure of 

grouping was followed: 

Group I 
'II '" '" '" .. '" 

not infected 

Group II .. '" '" '" .. '" 25 to 75 eggs/gramme 

Group III '" '" '" '" '" . 100 to 475 eggs/gramme 

Group IV '" '" . '" '" 500 to 1975 eggs/gramme 

Group V 
'" '" '" '" 4-

2000 to 4975 eggs/gramme 

Group VI '" '" '" '" . 5000 to 9975 eggs/gramme 

Group VII '" .. '" '" '" 10000 and more eggs/gramme 

It was found preferable to group the infected individuals on basis of 

egg counts instead of the estimated number of worms because of the contro

versy on the average proportion of egfs to worms. 

Environmental conditions in the investigated areas. Both these areas 

fall in the former Province of P~1jab where in its greater part alluvial soils 

predominate. These are mixture of sand and clay in varying proportion. Due 

to canals, the underground water table has risen and the water logged area 

has considerably increased over the last t irty years. Thes. areas are 

near the big rivers and are traversed by a number of streams. The rainfall 

and rainy days in Sialkot district during the months of July and August are 

8 to 9" and eight days respectively. During these months floods are a routine 

feature for the last few years. The rainfall in Sialkot district in July 

and August outruns the rainfall in other districts of Punjab and may be an 

important factor in the relatively higher incidence of ancylu&tomiasis in this 

district. This is in complete accord with Chandler's (1928)(2) observation 

of the existence of marked correlation between soil infestation and total 

annual rainfall and its distribution throughout the year. The re Dli3Y be a 

high incidence of light infections wit.h total annual rainfall of less than 40" 

while !.leavy or even moderate infections are usually absent or very rare. If 

the total rainfall is so distributed that no more than 5" or 6" fall in anyone 

month, the incidence is small whereas with 9" - 10" fall in anyone month, the 

infestation rate may reach about 70%. The present investigation was carried 
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out throughout the year and analysis according to seasonal prevalence was not 

done. Therefore the effect of dry season on reduction of soil infestation 

could not be ascertained. '['he maximum rainfall in Lahore is in July and 

AugUElt when it is about 5" (Appendix I). 

The maxi-mum temperature of 1020 
- 1050 F is reached in Hay and June in 

Sialkot when it is a dry and hot season. This is followed by Honsoon season. 

'rhe lowest temp erature . 'of 420 F is reached in December and J anud.:ry .months. 

'Similarly in Lahore, the maximum temperature of 1040 
- 1060 F is reached in 

l1ay-June and the lowest of 400 _410 
F in December and January. 

dry months are April and jV,ay (Appendix II). 

Hot and 

3. HABITS 

People living in the villages frequent the fields for defaecation. The 

places selected for the purpose are fields, waste lands and even streets and 

drains. Privacy is obtained through small shrubs, bushes, ditches and stream 

beds. The convenient and handy localities in the near vicinity of villages 

are much more frequently used than places far off from habitation and such 

pl"ces are therefore likely to be highly contaminated. This practice of 

promiscuous defaecation results in gross soil pollution with intestinal para

sites. 

4. INiBCTION ll.?TE 

In tehsil Shakargarh, the investig2tion was carried out in twenty villages 

comprising estimated population of 8205 persons. Stools of 4641 persons fonning 

56.6% of the population ,,,ere examined. The proportion of persons examined in 

various villages ranged from 10.74% to 88.07%. This variation depended upon the 

cooperation extended by the residents of these villages. However, in many 

villages over 70% of the population submitted to stools for examination. The 

number of persons found infected were 1003 out of the total examined giving an 

overall infection rate of 21. 6%. 1,~ide variation was noticed in the degree of 

infection in different villages ranr;ing from 1% to 40% as shown by the details 

in table below. Relati vely higher degree of infection was found in villages 

Chhajjowal, Fatoi Chak, Kotla Kahlwan, Bara l'Janga, Walipur Bora, Dhalla Nangal 

and Bhabra Goj ran. The environmental and soil conditions of these villages 

were similar and therefore coulee not explain the variation in the prevalence 

of infection. It is apparent from the table below that the difference in the 

proportion of the persons examined was responsible for it. It may "lso be 

puinted out that the investigation was carried out throughout tte year and was 

not limited to the Season favourable for soil infestation when infection r"te 

could be much higher. 



S. 
Ne 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

TABLE II 
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Table showing the proportion of persons examined and infected in Shakargarh 

tehsil area village-wise (1956-1957 ) 

Name of village ;Estimated No .• of per- Proportion No.Po- Percentage 
population sons examin- of persons sitive positive 

-ed examined 
(per cent) 

Baramanga. 20UO 938 46.90 269 28.67 

Narowal. 170 lu8 63.52 17 15.74 

Bera Goj ran . 260 229 88.07 31 13.53 

Kotla Kahlwan. 760 639 84.07 196 30.67 

Chhajowal. 280 98 35.00 40 4u.81 

Dhariwal. 225 124 55.11 14 11.29 

Walipur Bora. 60U 522 87.00 130 24.90 

Dhalla Nangal. 500 422 84.40 103 24.9 

Fatehpur. 400 176 44.00 6 3.49 

Dogar. 200 100 50.00 4 4.00 

Naugarh. 200 100 50.00 3 3.00 

Chani. 120 100 83.33 1 1.00 

Pindi Kalan. :h5 133 48.36 4 3.00 

}iangal JVlinhasan. 330 154 46.66 15 9.74 

Sakrangian .• 300 115 38.33 10 8.69 

Kalu Khera. 210 76 36.19 4 5.26 

Naushera Afghana. 200 106 53.00 15 14.15 

Fatoi Chak. 500 400 80.00 128 32.UO 

Fathowal. 275 58 21.09 3 5.17 

Bhabra Gojran. 400 43 10.74 10 23.25 

8205 4641 56.56 1003 21.60 

In Lahore the stool examinations of 1626 persons, out of the estimated 

population of 2578 of five villages included in the investiga.tion, were carried 

out. The overall proportion of persons examined was 63.07%. It ranged from 

45.4% to 87.5% in different villages. The infection ra.te in- these villages 

was found to be 12.92%, the range being 2.48% to 34.23% in different villages 

the details were as follows: 
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TABLE III 

Table showing proportion of persons examined and infected village-wise in 

Lahore area (1956-1957) 

S. Name o'f village Estimated Nv. 
No. population examined 

1. Nonarian. 474 406 

2. Talwara and 
arazi Talwara. 399 336 

3. Awan Ihahewala. 1420 644 

4. Nalikpur. 200 175 

5. Talwara Par. 85 65 

Total: 2578 1626 

Proportion. No.Po- Percentage 
of persons sitive Positive 

examined 
(per cent) 

85.7 139 34. 23 

84.2 35 10.42 

45.4 16 2.48 

87.5 12 6.85 

76.5 8 12.30 

63.07 210 12.92 

This infection rate is a little lower than that shown by Chandlers(l) 

investigation referred to above. These investigations have shown that the 

infection rates in areas of West Pakistan, which were believed to be endemic 

ar.e much lower than in. many other parts of the world. Gordon (1925) (5) reported 

an incidence 

ptisoners. 

of 83% in B'rc3town, Sierra Leone in students, policemen rJld jail 

Smillie and Augustine (1925) (11) found an incidence of 95.7-96.4% 

in white school children in Alabama; 90% infection rate in ,'ulberry workers in 

China was revealed by investigations of Cort et al., (1926)0): Davis (1924/4) 

found 87% infection rate in rice growing districts of Brazil. The infection 

rates in some parts of India investigated by Chandler (1926-28)(2) were in Bengal 

80%, Madras 96%, Cnlcutta97.8%, Salem 96%, Bangalore 90.6%, Jaipur 68%, Ambala 

51.5%, Simla 71%, Bombay 54.2%, Baroda 78.3%, Hyderabad 74.3%, llhopal 61%, 

JUbbulpur 69%, Bilaspur 91. 7%, Allahabad 92%, Lucknow 89%, Puri 87%, Muzaffarpur 

80%, Gays 93.6%, Gorakhpur 93% and hoerat 80%. Observations of I'lliaskar (1919) (8) 

in Madras preSidency showed high percentage of very light degree of infection. 

Korke (1926)(6) found 43% infection in Bihar area. Megaw (1920)(7) reported 

4525 persons infected out of 6121 examined giving an infection rate of 73.94% in 

lmi ted provinces. 

5. AGE AND SEX CHARACTERISTICS AND INFECTION &~TE 

Children under the age of two years were not included in the study. The 

incidence in all age groups was 21. 6% in villages of Shakargarh tehsil. It 

ranged from 19.65% in age group forty-sixty years to 23.89% in age group twenty

forty years (Table IV). Tae differences in infection rates in the various age 

groups turned out to be statistically insignificant. 
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The incidence in males was 21.30% and in females 22.23% in all age groups; 

again the differences were insignificant. Similarly the infection rates in 

the two sexes in individual age groups differed insignificantly. It appears 

from these findings that infection is acquired at a very rapid rate in early 

ages and reinfections maintain that level in the older age groups. 

not play an important part in the epidemiology of this infection. 

Sex does 

TABLE IV 

Age and sex incidence of Hookworm infection in villages of Sharkargarh 

Tehsil Sialkot district (1956-1957) 

Age in years Number of persons Number of persons Percent of persons 
(nearest Examined found infected found infected 
birthday) 

Hale female Total Nale Female Total hale Female Total 

2 - 5 97 67 164 23 15 38 23.71 22.38 23.17 

5 - 10 604 270 874 123 64 187 20.36 . 23.70 21.39 

10 - 20 880 414 1294 182 83 265 20.68 20.04 20.49 

20 - 40 932 464 1396 223 110 333 23.92 23.70 23.89 

40 - 60 442 250 692 82 54 136 18.50 21.60 19.65 

60 and 175 46 221 34 10 44 19.42 21.73 19.90 
above 

Total 31301511 4641 667 338 1003 21.30 22.23 21.6 

In Lahore villages, the infection rate in all age group irrespective of 

sex was 12.9%. In individual age groups it r£nged from 7.3% in age group above 

sixty years to 15.5% in twenty-forty years age group (Table V). The differences 

in infection rates among all age groups were insignificant except in the age 

group above sixty years where the infection rate was low. Though it differed 

significantly at the 5% level, it turned out to be insignificant at the 1% level. 

In the individual as well as combined age groups the differences in the 

infection rates of two sexes turned out to be statistically insignificant. 

Studies by Scott (1937) (10) in Egypt showed that incidence in both sexesur to 

age of ten years was almost the same. In older age groups males were more 

heavily infected Chandler (1927-28) (2 )in some parts of India found higher inci-

dence in females. This was explained due to their using more concentrated and 

defined defaecation a.reas in the vicinity of villages. 
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TABLE V 

Age and sex incidence of Hookworm infection in Lahore villages (1956-1957) 

- Percent of personS---Age in years Number of persons Number of persons 
(nearest Examined found infected found infected 
birthday) Male Female Total Male Female Total Male Female Total 

2 - 5 61 50 111 8 5 13 13.26 10.0 11.72 

5 - 10 127 102 229 16 14 30 12.52 13.7 13.1 

10 - 20 229 173 402 28 18 46 12.20 10.4 11.4 

20 - 40 284 226 510 47 32 79 16.55 14.15 15.49 

40 - 60 120 130 250 19 14 33 15.83 10.7 13.2 

60 and 79 45 124 7 2 9 8.90 4.4 77.3 
above 

Total 900 726 1626 125 85 210 13.88 11.7 12.92 

6. INTENSITY OF INFECTION 

The average intensity of infection in Shakergarh tehsil was shown as 340.3 

eggs/ gm. of stools. In males the average intensity was 264 against 350 in 

females. The different grades of infection in this area were as follows. 

TABLE VI 

Intensity of infection in villages of Shakargarh area (1956-1957L..-, ___ 

Group No. Number of Ova per Number of Persons Proportion of 
gm stools Persons (Percent) 

I Not infected 3638 78.4 

II 25 - 75 108 2.3 

III 100 -475 824 17.8 

IV 500-1975 71 1.5 

Total 4641 100.0 

Among the 21.6% infected persons 17.e% belonged to group III and very few 

:i:ndividuals to group II and IV. Infections higher than 2000/gm were not noticed. 

In Lahore villages the average intensity of infection was 480.5 oval gm 

stools. In males the average intensity was 469.2 against the average of 497.0 

in females. The differen t grades of infection were as follows : 



TABLE VII 

Eh!RC9;y'Tech. Disc/9 
page 9 

Intensity of infection in villages of Lahore area, (1956-1957) 

Group Number of Ova per 
No. granune stool 

I Not infected 

II 25 - 75 
III 100 - 475 
IV 500 -1975 

Total 

Number of persons 

1416 

27 

136 

47 

1626 

Proportion of persons 
( percent ) 

tl7.3 

1.6 

8.3 

2.8 

100.0 
----------_. ----------------

As in the case of Shakargarh tehsil here too very few individuals fell 

in groups II and IV and none showed infection higher than 2000 Oval gramme 

stools. 

7. RELATION OF AGE TO INTENSITY OF INFECTION 

The data was tabulated in various age and" sex groups in relation to the 

intensity of infection as shown in Tables VIII, IX, X and XI for Shakargarh 

and Lahore areas respectively. 'rhe coeffiocient of correlation for males 

and females in Shakargarh and Lahore areas was found 0.22, 0.30, 0.40 and 

0.12 with standard._'~rrors of 0,037, 0,05, 0.075 and 0,15 respectively, The 

analysis showed that with the exception of data relating to females shown in 

Table XI this correlation was positive and low but significant at p/O.Ol. 

TABLE VIU 

Correlation table showing relationship between age and intensity of Hookworm 

infection in males, Shakargarh tehsil area (1956-1957) 

No, of Ova ARe in years 
per gramme 
stools 2 - 5 5 - 10 10 - 20 20 - 40 40 - 60 60 and Total 

over 

25 - 75 8 28 14 9 5 1 65 
100 - 475 13 95 161 201 60 30 560 

500 -1975 2 0 7 13 17 3 42 

Total 2.3 123 182 223 82 34 667 

------- ----"._- -.. _._-,- --~ ... , 
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TABLE IX 

Correlation table showing relationship between age and intensity of 

Hookworm infection in females, Shakargarh tehsil area (1956-1957). 

No. of Ova per Age in Years 

gIn. stools 2-5 5-10 10-20 <::0-40 40-60 60 and over Total 

25- 75 4 12 13 10 4 0 43 

100- 475 11 52 66 90 38 7 264 

~1975 0 0 4 10 12 3 29 

Total 15 64 83 110 54 10 336 

TABIE X 

Correlation table showing relationship between age and intensity of 

Hookwo.rm infection in males in villages of Lahore area (1956-1957) 

No. of Ova per Age in Years 

gm. stools 2-5 5-lb 10-20 . 20-40 ~:60 60 ari d over""""-Totai 

25- 75 3 6 5 2 2 0 18 

100- 475 5 8 18 35 10 4 80 

500-1975 0 2 5 10 7 3 27 

Total 8 16 28 47 19 7 125 

TABLE XI 

Correlation table showing relation~p be~ween age and Hookworm 
infection in fema.les in villages of La.hore area (1956-1957) 

No. of oVa per Age in Years 
2-5 5-10 10-20 20-40 40-60 60 and over ·,·ctal gm. stools 

25- 75 1 4 2 1 0 1 9 

100- 475 4 10 10 22 9 1 56 

500-1975 0 0 6 9 5 0 20 

Total 5 14 18 32 14 2 85 
•. '--'--- - _.----_._-- .-'---. -~-,- .~-

INFECTION INDEX 

Chandler (1926f1)suggested that besides the percentage of infection, 

the intensity of infection is also of interest and combining the two in 

some such w~ as to obtain a single representative index is essential for 

comparison of different localities. Chandler worked out the Infection 

Index for this purpose which "/e.p.g. X (%)2 where e.p.g. represents the 
100 

eggs per gram averaged for the individuals in the group and (per cent) the 
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percentage represented by the group in the total population examined. For 

each group representing different grades of infection this Infection Index 

is calculated and these indices are added to find the Infection Index of 

the whole population examined. The example quoted and method of calcula

tion by chandler was as follows ,-

Egg count (range) Egg count (average) Proportion of individuals 

o 0 

less than 100 37 

100- 500 200 

600-2000 700 

l5 

25 

50 

10 

100 

Infection 
Index =/0.37 X(25)2+ /2X(50)2+/9X(10)2 15.5771 + 30 = 116.5 

The suggestion for determining a single Index combining degree and 

intensity of infection is undoubtedly very sound, but the principle under

lying the method adopted by Chandler for working out this Index is not 

clear. From the study of distribution of egg count it has been considered 

preferable by me to work out the geometric mean of the egg counts of all the 

groups representing different grades of infection, e.g. for the above 

mentioned hypothetical figures the geometric mean is 94 while Chandler's 

infection index = 116. 

Egg Count (ranges) 

o 
25- 75 

100- 475 
500-1975 

Total 

Egg count 
(averages) 

(x) 

o 
50 

300 
1250 

Proportion of 
individuals 

(F) 

15 
25 
50 
10 

100 

Infection Index = antilog. of (197.2990 • 100) 

= antilog. of 1.9730 

93.97 

Log (X) 

1.6990 
2.4771 
3.0969 

F x Log (X) 

42.4750 
123.8550 

30.9690 

Similarly for the following example quoted by Chandler the infection 

index works out 227 while the geometric mean for the same is 208. The 

comparison brought out by these two methods appears the same but the latter 

is an established method of calcula.ting a.verage and hence easily under

standable and logical. 
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Example 

Egg count (ranges) 
No. of egg/1?}Tl 

Egg count (averages 
taken by Chandler) 

Percentage of incli viduals 

o 
less than 100 

100- 500 

600-2000 

2100-5000 

o 
40 

200 

1200 

3000 

Infection Index (Chandler's method) 

=/0.4 X 20
2 

+' /2 X 202 
+ /12 X 252 

+ /30 X 202 = 227 

15 

20 

20 

25 

20 

lnn 

Infection Index by geometric mean (method suggested by the author) 

Egg count (ranges) 

o 
25-75 

100-475 

500-1975 

2000-4975 

Egg count 
(averages) 

(X) 

o 
50 

300 

1250 

3500 

Proportion of 
individuals Log (X) 

(F) 

15 0 

20 1.6990 

2C 2.4771 

2; 3.0969 

2C 3.5441 

Total 100 

Fx Log(X) 

o 
33.9800 

49.5420 

77.4225 

70.8820 

231.8265 

Geometric mean = antilog. of 231.8265 
100 

= antilog of 2.318265 = 208.1 

Infection Index in Shakargarh area by Chandler's method is 37.65 and by 

geometric lLeanmethodis 3-}2. The infection indices in Lahore area by the 

Chandler's method and the geometric mean method are 25.4 and 2.1 respec

tively. 

The infection indices in both these areas are very low. It shows 

that ankylostomiasis is of a low grade in the areas investigated. 

8. SYMPrOHATOLOGY 

In both the areas 876 persons were treated and their clinical features 

were recorded on printed case record forms. The frequency and the proportion 

of symptoms noted are shown in the table and the bar diagram below :-



TABLE XII 

EN/RC9A/Tech. Disc/9 
page 13 

Table showing th" frequency of symptons "Dd signs noted in 876 cases 
whose histories were recorded. 

Symptoms or signs 

Ground Itch 

EpigastriC pain 

Epigastric tenderness 

Loss of appetite 

Flatulence 

Pica 

Perversion of taste 

Abdominal distension 

Constipation 

Diarrhoea 

Protuberance of abdomen 

Palpitation 

Breathlessness on slight exertion 

Anaemia 

Oedema (Face/Feet) 

No. of persons 
who exhibited it 

6 

S38 

522 

198 

300 

66 

102 

144 
468 

228 

204 

582 

198 

786 

678 

Percentage of 
persons who 

exhibited it. 

0.7 

67.2 

59.6 

22.6 

34.3 

7.5 

11.6 

16.4 

53.4 

26.0 

23.3 

66.4 

23.6 

89.7 

77-4 
---------------------------------------------------
Anaemia, Oedema of face or feet, epigastric pain, palpitation, epigastric 

tenderness and constipation were the predominant symptoms in the order 

ranked above. Each of these symptoms or signs was present in more than 

50% of infected persons. The most frequent signs noticed was anaemia of 

varying degree, being present in 89.7% of cases. It was curious to note 

that in teenage groups there were many persons of both sexes who were 

red in face but markedly pale in nails and as such a mere loak at the 

face coul d not help even in the rough spotting of anaemic and infected 

persons. Flatulence, diarrhoea, protuberance of abdomen, loss of appetite 

and breathlessness on exertion were the second category of signs and 

symptoms being present in 20 to 35% of infected persons. Abdominaldis

tent ion, perversion of taste and pica were less common and were noticed 

in 16.4%, 11.6% and 7.5% respectively. It was anomalous to note that 

history of having had ground itch could be elicited in only three cases. 

Ashford (quoted by Rogers)~)found ground-itch in 963 of many thousand 

cases examined by him in Assam. It draws attention to investigate the 

frequency of mode of infection through skin penetration of toes and 

ingestion of larvae by mouth. It may be possible that the latter portal 

of entry is more frequent or skin penetration by larvae through parts 

other than toes may occur while bathing in polluted water collections. 
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Out of the infested persons, there was not a single person who did 

not exhibit one or other of the signs and symptoms E-IIlisted above. It 

becomes difficult therefore to agree with the suggestion of Smillie and 

Angustine (quoted by Strong42 ) in classifying hookworm infected persons 

as carriers where the number of worms harboured did not exceed 100. In 

the strict sense of the word "carriers" are those persons who are infected 

but do not exhibit symptoms or signs to the level of clinical recognition. 

9. SUI'lMARY 

The incidence of Hookworm infection in 20 villages of Shakargarh 

tehsil area and five villages of Lahore area was investigated. The 

infection rates were found 21.6 and 12.92% respectively. The differences 

noted in infection rates of various age and sex groups were statistically 

insignificant. 

The intensity of infection was found 340.3 and 480.5 eggs!gm. stools 

in the two areas respectively. Significant positive correlation of low 

grade was found between age and intensity of infection. 

The Infection Index by Chandler's method in Shakargarh and Lahore 

areas was 37.65 and 25.4 and by geometric mean (method suggested by the 

author) it was 3.32 and 2.1 respectively. 

Anaemia, oedema of face or feet, epigastric pain, palpitation and 

epigastric tenderness were the most frequent symptoms noticed. The 

history of having had ground itch was elicited in very rare cases and the 

reason of this anomalous feature needs further study. 
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