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() The European nursing staff, five in nomber, remained the same ; this number, when
all arc in the Colony, is snfficient, but when, a8 must happen at times, only three
or perhaps two are in the Colony and one of these goes on the sick list temporarily
the strain and work om the others is cxcessive. It ig essential for the efficient
working of these ipstitntions that the Nurging Home should have two Nursing
Bisters and the Colonial Hospital at least two always. There have been nnavoidable
times when each institution has been in charge of only one Nursing Bister ; this is
neither fair to the institwtions and patients, por to the Nursing Bister, Itis
impogsible to avoid this contingeney with a staff of five and I wouold recommend an
increaze of one Nursing Sister. .

() The changes in sanitary staff ave given in the Depnty Director of Sanitary Service's report.

F—PRINCIPAL ACTING APPOINTMENTS.
(Substantive holders are given in Table I),
3. (@) Dr. H. O'Hara May acted as Director of Medical and Sanitary Services from 16th May
(when D, F. J. A. Beringer went on leave) np to the end of the year.

(%) Major W. H. Peacock acted as Deputy Director, Sanitary Service from 1st January to
ded April and from Bth to 3lst December.

(e} De. W, Allan acted a8 Senior Sanitary Officer from Tih January to 3rd April and from
Lith May to 26th June. Alsoas Depuly Director, Sanitary Service, from 27th Juna
to Teh December, .

() Dr. J. C. Murphy acted as Depuoty Director, Medical Service, from 1st to 29th April.

() Dr. J. ¥. Wood acted as Benior Medical Officer from J0th May to 23rd July.

(/) Dr. J. M. Mackay acted as Medical Offieer of Health from 27th June to 31st December.

(g D, E, 8. Walls acted as Medical Officer of Health from 1st Junuary to 5th Febrnary.

(k) Miss 1. Stevens acted as Malron from 18t Jannary to 11th March.

; (i) FINANCIAL.

4. The following tables give the revenne and expenditure for the year and for 1932 :—

Medical Revenue. | |8 132

£ x.od £ & d
Hospital receipts ... e i 1531 & & 115 2 9
Nursing Home receipts are B3R 9 9 43 6 6
Zale of medicines ... ey i 189 3 6 21516 7
Druggisis fees ... 10 0 110 O

Medical practitioners fees ... 1 0 0 —
Maintenanes of lunatics ... 130 2 1 136 o 2
Departmental fines 17 14 8 2512 3
Total o e 1291 6 & 1,290 1T &

Medical Expenditure,

£ # L f
Pergonal Emolnmenis - 27643 13 3 25,708 12 &
Other Charges 14.052 100 7 14,747 2 B
Total ... sin 41,696 4 10 43,505 15 2

Sanitary Hevenue,

Hanitary  Services  (contribution by £ omod £ gl
Bonthe ) 13 N ram aay 4 7 219 17 3
Maintenanee of persong in gquarantine 419 3 —
Total ... i 442 & 10 219 17 3
—_— e
Sanitary E liture,

T s Bl d £ wmoud
Personal Emoluments S ey 2 15 4 7.7145 18 9
Other Charges ... e M 11,588 10 O 11,594 4 &

Tatal ... 19,315 8 4 19340 3 3

5. The attached form, referred to in paragraph 17 of 1922 annual report, shows the eost of
patients per day in the variong institutions. As the form only cume into use in April, 1923, the
enst for the last six months of the year only is given.
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II—PUBLIC HEALTH.

() GENERAL REMAREKS.

G, The meneral health of both Evropean and Afvican officials was not so satisfactory as in
1922, There were fourteen invalidings and no deaths amongst Europeans as against five and two
regpectively in 1933,

Amongst the Africun officials the figures were 13 s 7 in 1923 against 7 and 6 in 1922; there
i8 no special canse to attribote this ill-healih to.

7. The attached table shows the total number of new cases treated during the year at all
hospitulz and dispensarvies as compared with 18523,

HosPiTaL CASES OR IN-PATIENTS ; 14924, 1922,
Europeans Ve wes . AL 126
Africans i i v 3104 2787

DISPERRARY UASER OR OUT-PATIENTS:

Enropeans s e 170 233
Africons 46, 305 4, Sl
GRAND TOTAL wen SHI2G0 5l G586

2. It will be noticed that—

(@) there iz an inerease of 372 in hospilal patients, due in a great degree to the fact that
in 1322 fnll accommodation in the Colonial Hospital was only available from Angost
to emd of the year;

(&) there is a decrease of 1,798 in the nomber of ont-patients which may be acconnted for
by the fael that there were no epidemics : and for o conziderable part of the year,
owing to retircment and sick leave, we were two short in goalified staff, which
necessituted closing down one station 88 a medieal officer’s station.

. The snhsequent attendances numbered 973540, o deorease of 6,511 : this is ont of proportion

to the decrease in out-patients, and is aeconoted for by the fact that the native here, after one or two -

attendances, being relieved, docg not trouble any more. In 1922 the sobsequent attendances
averaged 2408 per patient ; in 1828 1-34.

1, Freetown was free from epidemics of any sort; ootbreaks of Yellow Fever were
reported from several ports on the Gold Cosst and plagne was reported from some of the
neighbouring Fromel aml  Spanish  possessions, necossitating  the enforcement of gquarantine
regulations for short periods ; no ease of either of these diseases oeenrred in the Caolony.

11. The Cape Quarantine Station was requisitioned once doring the period for contacts
(some zixty in number) from a German boat, on which was found a cage of conflnent smallpox ;
there were no other cases,

12, There were sixteen cases of chicken-pox and two coses of smallpox treated at the
contagions diseases builidings at kissy fats.

13, General Dissases.—Rare ;. the following were observed :—Pernicions anmmia  ong
exopthalmie goitre, two ; rickets, three ; lymphadenoma, two ; goat, one.

14,  fhenmaligm~—Aonte rhenmatism and  rhenmatic fever are not common ; chronie
rhenmatism—articnlar and myalgic, iz fairly widespreadl.

15, Dyasewdbery,—There was an inereage of fifty-fonr in the number of this disease treated in
1923,

16, Puwdercuwlosiz,—Thiz for the last four years shows a stepdy and somewhat alarming
inerease ; the increage is more evident amongst the Ceeole population, which i3 not surprising in
Freetown, when one realiges the overerowding of honses, want of air space and ventilation,
and the apparent overcrowding in the honses (hemselves.

17. Venereal Diseases.—Gonorrhon and gyphilis show o steady incresse in the numbors
treated. ;

18. The figures in these disenses are only the coses treated by Government medical
officers and one fearg they are not all representative of the true nnmbers.

1. Whether the disease be gonorrhos or gyphilis, the pative through indifference or
persigtent negligence fails to come for treatment until almost incapacitated ; in the meantime he
may be spreading the disease far and wide,

2L Tuberculosis, dysentery, and vencreal disepses treated during the last four years are as
follows : —

Dhisease, 1930, 1921, 182 15923,
Tuberenlosiz s ] 116 a1 1is
Dysentery ... 404 185 252 S06
Gronorrhosm S Sas iy 1,143 1087 pU] 1,126
Syphilis ... 472 687 647 723
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COMMUNICABLE DISEASES.

.?-l... Inzect Rorne, Yellow Fever—There was no case during the year. Yellow fever
restrictions were observed for o ghorl time owing to the auspicions illness of a Enropean in the
Hursing Home ; however, the post-mortem cleared all doubts and all restrictions wore removed :
during the time of restrictions, Friday to Monday, a wery uscfonl lot of fomigation and
intensive anti-stegomia work was effected,

22, Prypanosoniiasis.—One case was dizeovered in a ehild while attending out-patients :
she was removed to hospital, but before treatment eould be completed she was taken away
by her parents against the advice of the medical officor in chargs amd lost sight of ; she was
gupposed to be a nutive of Sherbro.

23, Malarvia.—This discase is wideaprend, both in the Colony and Protectormte. It s,
however, gratifving to note g desresse of 1,000 malaring and three Dlackwaters during the VEur
the good effects of the anti-malarial measures taken wherever the Sanitary Department is are
bearing fruit in no nnecrtain manner.

24, Malaria sl blackwater fever treated during the last fonr vears were as follows:—

Drisease, 13k, 1121, 1522, [k,

Mal win B8 2460 LG4 30085
Blackwater fover .. S [ 7 I 4 ]
| {
25, Relapsing Fever.—Xo cases,
INFECTIOUS AND EPIDEMIC DISEASKS,
26.  Smalipoe—Freetown.—One imported cage, one non-imported cwse. A history of the
imported ease by Dr. Metzger will be found in an Appendix.

Hl':-rrrﬁ,mw—-—Pl'nhu;tumu-.—ﬁmlw geventeen oases were reporbed from varions paris of e
Protectorate : no deaths were notified.

27. f}'ﬁidwl-prm.—'i'hizt disense was reported foiely frequently both in Freetown and the
Protectorate: sixteen cases were isoluted at Kissy,

28, Tuflwenza —No ease was veporied,

20, Measies.—This digease was common in the Colony and De. Tavlor reportd on an
outbreak in the Port Lokko District where there were eighty cases with six deaths.

. Beri-berl—Inclulding the forty-three cases al the prison Gfly-lve coseg woro troatod,

al.  Whoeping Ceugh.—One hundred and ninety-seven cases were reported.

32, Plague, —No case was roported.

Fuller details of these diseases are given in the Sanitary Section.

A3 feprogy.—In the Prison report and the report on the Kissy Institutions will e foond
particulars of the disease and its treatment ; four cases wers treated at Doaro and threee st Bonthe,

3. Helwiinthie Dissigzes—A akylostomniasis ~This disense is widespremd ; ench  medical
officer sulimits an annnal special report on this disease.  The following table gives the numbers
examined with pereentage of infection,

Place, g | Bunbaetlof P | Remarks

Freetown e B L 202 [T gir Alfred Jones Labora-
Lory.,

Freetown o - 42 i i 129 Hospital Laboratory,

Frectown aan s 521 112 215 Freetown Prigson.

Bonthe ko = b (H1 HHHH Helected  cnses—no  aymp-
LovEnns.

Bonthe - = gl 17 d S4-84 Prigomers,

Kigsy Ei 34 5 14-70 Patients in Male and Female
Infirmaries amd  out-
patients.

Moyamba a7 (HI G0 S

Darn ... 10 Fll] T —

HO Sk = 336 153 455 Eo Hchool, Pujelimn  and
khennema  from  prisons.

Makene o e 121 i 2148 Holdiers amd court messen-
HeTE,

&3, All these diagnoses are based on microscopical examinations, Treatment by carbon
fetrachloride, thymol or beta-naphthol or oil of Encalypins gave satisfactory results,

 Ascaris was found in 1,296 of the cases examined and 7" solium or saginata in 146 cases,
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(ii) EUROPEAN OFFICIALS,
d6. Table showing the gick, invaliding and death-rates of Evnropean officials :—

—- [ 1921, | 192 1923,
| |

Total number of officials rezident e 214 | L) | 188
Avernge number resident % 144 I 104 | 102
Total nnmber on sick list sii i 217 | 154 167
Total nnmber of days on gick list 1,815 1.426 1462
Average daily number on gick list 41.97 i EEL)
Percentage of sick to avernge number of rpqlclunls A5 A-57 3092
Average number of days on gsick list to each patient A Al RT3
Average sick time {o each résident ek 120 | = 13-08 1433
Total number invalided ey | 3 14
Percentage of invalidings to total reside mn- i 700 L | 44
Percentage of invalidings to average number resident 10-41 [ 458 | 1&T2
Total deaths iy i oL a | a

Parcentage of deaths to i --lll Hmuientu (-9 [ 033

Percontage of deaths to avernge number resident ... 128 1:83

A7, Canses of invalidings and deaths of European officials :—

Causes, Invalided. T,

*Myocarditis and nephritis
*Nenrasthenia and mental tronble
*Pulmonary tuberculogis
*Asthma and tonsillitis

*Heart disease

Acute musenlar rhenmatism ...
Malarin e o

Anmmia

Agthma amnd ﬂrhﬂ:n

Yaws and inflamed ear
Phlebitis

Myocarditis

el E T R e I e
w
w

*I¥id mot retur to the Colony.

(iii) AFRICAN OFFICIALS.
48, Table showing the sick, invaliding and death-rates of African offieials:—

— 1921, 192, 1923,

.J.

1
Total nnmber of officials resident A s B50
Average number resident e rE L | 750 7o
Total number on siek list o | 1,245 1071 A70
Total number of daye on sick list v | 7.750 T.587 7,080
Average daily number on sick list =4 21:31 21-600 bl L
Percentage of sick to average number resident i I.‘r'i | RLECE 2T
Average number of davs on sick list to ench patient 23 736 863
Average sick time to each resident 1037 135 10-11
Total number invalided - o 24 ] 13
Percontage of invalidings to total I'('a-ltli nl.s 232 ll#}x.' 152
Percentage of invalidings to average number resident 320 L 1-73
Total deaths o i i 7
Percentage of deaths tn “total neuulcnlﬂ £y (i1} A 1] 0-32
Percentage of deaths to average number n~51{[.r_=nt [[11] =gt -0




11

S Canses of invalidings and deaths of African officials:—

Canses, Invalided. | Dried,
Poenmenia 1
Malignant disewse ., ]
Donble cataract and cardine -I-.gouamtmu 1
Chronic nenrasthenia and anaiemia 1
Hemiplegia . 2 Hp
Nephritiz and eardiae |||mrm|:u.1ﬂ:{-x 1 1
General paralvziz of the insane 1 %
Breaking down of cicatricial ll:;-n.e—!lw
result of previons injury 1
Henility ... . 1
Heart disease i 1
Acute mbBammation n[ both eyves i 1 | -~
Chronice asthma 1
Hamop vsis Actr| 1
Tuberenlogis of the ]lmg-t | 2
Abseess (chronic) 1
Corebral abscess [ollowing nl::|l.l'= tum.lm. 1
|
T'otal i 13 7
(iv) PRISONERS.
40, Table showing sick and death-rates in Freetown Prison :—
: —_— ' 1921, ' 1922, 1925,
| - e - - I S— S
Total number of prisoners admitted ... ! 1,035 I 1,114 (BRI
Average strength ... als I 276" 245
Total deaths 25 12 ]
Total number of |:II'IH-I:II1-E"I'E an sick list 146 ' 2D 279
Daily average number on sick list ... 21 | 25 15
Hick rate per LIKM) of avernge strength [Hr e Tonl-4 R LR B
Death-rate per LMK of average strength T3 G i 40 L2}

41. In the appendices will be found the following dealing with Freetown Prison :—
() Laboratory veport by Dr. Dimoek, Medical Officer in charge of laboratory.

(#) Annual rveport with statistical report of Freetown Prison for 1923, by Dr. Dowdall,
Henior Medical Officer.

{{.‘ Sanitary report on Freetown Prison, by Dr. Peacock.
{d) A general report on the Prison with special reference to heri-beri, its canses and
treatment, by Professor Blacklock, Major Peacoek and De. Woodl,

42, Table showing sick and death-rates at all prisons:—

! Dhaily Average Sick Rate per 1.0 Death-rate per 1,000

Prisoin. | Number in Custody of Averag of Avernge

. in 198, Strangth. Btrength.
Frectown i crh | 248 G4 | 1200
Bonthe o s Closed, |
Batkann Fitu] { 105 i
Kaballa 29 | 1044 |
Kennem:a 435 | S 1] | H
Movamba el 23 &% | :
FPujehun 28 | "T85

(v HEALTH OF TROOPS AND POLICE.
{#) IMPERIAL ThOOPS, EUROPEAXN.
43,  Invalided sisteen, deaths two.



44,

44,

41,

45,

Table ghowing canzes of invaliding :(—

12

Tubercle of lnng 1

Ofitis media s |
Ansmin e - 1
Gastritis B e, 1
Arthritis o 1
Tropical anmmia - 11

Total 16

Table showing causes of death :—
Malaria e 1 out of hospital.
Malaria 1 in hospital.
Total 2wl
|
Number treated, including officers:—

Malaria - 135
Dhseases of ear ﬂnﬂ MO i k
Dhsgeases of the blood ... i 23
Diseases of the respiratory system 2
DMzeases of the digestive system ... 15
Digeases of the skin 2

Loeal injuries a7
Tonsillitiz T

soft chanere |
GGonorrhoea =
Diigenges of the urinary -hh m: i 3
Sun-stroke 1
Dhinrrhoea 3

All other canses | a9
Dhizeases of the eve 2
Diigepses of the cireulatory sy -.h-m | :
Diseases of the teeth and gums ... 1
Diseqses of the nervous system ... - 4
Disenses of the mental svatem o [ 1
Rhenmatic fever i |
Tuberele of the lung 1
Syphiliz o] 1
Cieneral diseases ik T 1
Pyrexia of noneertain origin = |

Pa ity phaoiid - 1

Total 317

47, (4) IMPERIAL TROOPS, Nox-EUROPEAN.

Tnwvalicded 11
Tried 3
Table showing causes of invaliding:— .

| |

Delusional insanity .., var 1
Feri-heri S s cis 1
Leprosy 1
Five, losg of 1
Irido eyclitis ... |
Gonorrhoeal ﬂ)tlj".l'll.'l'l- II.I'- i 1
Chromie arthritis 1
Myalgia s 1
Malaria ) n 1
Malignant :ll.rml:uho of m:-mph !gI.'IE 1
Lymphadenitis—groin .. fan 1

Total on 11
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449, Table showing eanges of death :—
Embaolism following wonnd of foot 1
Perttonitis, acnie 1
Prenmaonia ] i

Fodal Rk 3

50, Table showing canses of illness :—
Malaria I |
Nervous system, me I:IT:1-| | =
Digestive system Ll 1
All other canges G 15
Dizenses of ear and noss G @
Inflammation of lungs ... : 1
Syphilis o 3
Diseases of l'.ll'tl.llu.lﬂrj 5y }-l{lm 2
Disenses of respiratory H}H.L!I:I 12
Local injuries o a8
Digeages of the blood 1
Gomorrhos a1
Dvigeazes of the eve e 15
Soft chanere ... i
Dhigeases of the skin 12
Oiher diseases due to infection 9
Diizeazes doe to metabolism and uuul[mu 1
Rhenmatic fever 2
Meas|es 2

Taotal 2
(¢) SiERRa LeoNE Barranion, W, A.F. F.
il. The following table gives the sick and death-rates :—

Average Strength of
Bnl.lalm!ﬁ dunn;!:: 10,

il |

Total Number of
Dhemt ha.

Dz bhi-rate
per 1N

14:24 |

Total Number of
Men on Bick List.

1,224

Daily Average Sick
per 10K,

27

{d) POLICE.

32, The following table gives the sick and death-rates :—

Total Namber of Total Number of [heath-rate | Taotal Xumber of Diaily Average Bick
Men under Commeand, i Dieaths, per 1,000, Men on Sick List. per 1, (KK,
a2 — : ‘ 2012 : 1-82
|
(vi) HILL STATION EUROPEAN RESERYVATION.

(Between 70O and 900 feet above Freetown and overlooking it

and conmectad with it by
a winding railway abont five miles long and @ good motor rowd.)

bt B
divided a2 follows ;—
Orificial
Military

Missiomary
Non-oflicials

The average number of residents ot

Hill Station during the year was sixty-fonr,
ies H
]
Lh L] 1

and ul.'--ﬂ uf above

.;_1

(vii] GENERAL TABLE OF INVALIDINGS AND DEATHS OF EUROPEANS
54. In the following table the figure for “otherz” under total resident is l'.il-h'l'l from
the 1921 Censns and is therefore only approximate,
e Total Resident. Dreaths. Iavalided,
Officials, including W, ALF.F. Bt - | 14
Imperial Military v wis 201 2 : 1
Dthers w5 420) not available | nob wvailable
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IF—HOSPITALS AND DISPENSARIES.

() FREETOWN,

Ah, The finanees of the Colony do not yet allow forther bonildings. On  the original
plan provision was made for six double ward blocks, Sisters” guarters, Medical Officers’ quarters.
offices, stores and ont-patient department, a8 well as an Eoropean hospital block.

Cmly three donble blocks with operating theatre, and necessary outhuildings, viz.  latrines,
kitchen, laondrey  and disinfecting chamber are completed. The eapacity being the same a8
Inst vear, namely, eighty bods and five cots,

G, When the finaneces of the Colooy allow of extension, the administrative block with
dispensary and ont-patient department shonld get preferemce, as the pressnt buoilding (the old
law couris) used s offices. dispensary and ont-patient department, stores, ote., sitnated some
300 yards from  the hospital, is old, dilapidated. beyond permanent repaics and totally
unsuitable for the purpose. It is inconceivable from a health point of view how and why
the iden of bmilding an Eorvopean hospital on this site wos hatched and sanctioned ; it should
be forthwith strock off the programme.

37, Hince the dentist was retrenched the building originally designed as a mortnary,
then nged as o dentigt’s sorgery, i8 now earmarked for X.ray installation which, with electrie
light, is provisionally promised for 1325,

5%, The tofal nnmber of admissions doring the year was L3577 with 121 deaths—an
inerense of 295 and 1 respectively, a8 compared with 1922, Prevailing diseases were :(—
malaria, pneamonia, bronehitis, syphilis, dysentery, gonorrhoa, uleers and loeal injuries.

M. The total in-poiientz and the maternity in-patients sinee 1904 are shown in the
following table :—

¥ ear. II._;:;::L"I.“ . |:|LI|::-IJ:.I:|]::: Romarks.
[

15||'|.|! 1, (v ! il |
1505 1358 | 4 |
19043 1,170 | 46 |
1907 1031 | Gk
190 g | ol
T 1.214 a7
1911 1447 117 |
1911 1.4581 | 125 |
1912 Lb6da | 191
1913 | 1,465 63
19714 1,357 | ¥
1915 1,136 | ¥
1016 1.096 104
1917 1.6t 105
1914 14938 ?

s e Apparently only full term

19 1477 | 937 { cases wors reported this year,

i Hospital ~ burnt—temporary

1020 coe | 133 hospital of one male ward
| and four maternity beds.

| New hospital opened—four

wards in Jannary, including

1921 137 142 maternity  ward of eleven
heds—two  more warnds in
Augunst.

1922 1,253 168 ;

1923 | ] 200

il The annual report of the maternity ward appeasrs in Appendix 1I. Native women,
especially these of the Kroo tribe, will not remain in hospital for more than twenty-four hours
after delivery. (It is said of the Kroo women that a certain fetish or enstom munst he made within
twenty-four honrs after the birth of a chili.) Dr. Wright, the Medical Officer in charge, drow
attention Lo this fact in hiz annual report for 1919 (page 11), and attributed the wide prevalence of
ehronic pelvie tronbles amongst the women in Freetown to this canse,

61, During the year under review, the maternity ward was free from any case of ophthalmia
nepnatorm.

PR —




Gi2. Omi-patient cases doring the last four years have heen as follows :—

1), 1921, 1922, II 10,

Now cases .. .. | B132 5,654 10,573 | 11,385
Subseqnent attendances we | 13,270 16,200 10,445 | d6,955
Total attendances iwe | 21422 21,8063 21,016 | 45,320

i3 In the opening  remarks attention is deawn to the falling off of ont-patisnts and
pnbzequent attemdiness for the year under review ; in the whole Colony amd Protectorate it will
be geen from the above table that the falling off is confined to oot-suations and dispensaries, with
# large inerease in Freotown ; this increase in Froetown is emphasized, as from time to time in the
logal press ome reads complaintz againgt the hospital management, the nnpopularity of the
hospital and Medieal Department generally and the ill-treatment of the patients ; the above
figures refute these complaints,

tid, The Nuorsing Home (Enropean hospital) remaing ag last year in the building which
was originally the Government rest-honse,  This building is quite snitable and well equipped for
the purpose, except as regards nurses’ quarters and site ; it is sitoated at the corner of two main
streats, = very noigy and diffienlt to keep clean from street dust, It is to be hoped that o new
Enropean hospital will soon be bunlt in the reservation area, where suitable sites are available,
The present building & admirably suited for offices,  The total number of patieni= was 131 with
two deaths as against 126 in 1922 and 175 in 1921 with seven and two deaths vespectively in 1922
and 1921, No operations were performed dorving the year.

3. The number and statns of those recciving treatment ag in-patient2 in the institation
Were a8 fnlh_:w:.-t —
———— Adlmiasions. Dheailis,

() Government oflicialz | M
(&) Members of mereantile firms .. 22 2
() Bhipping ... M
(o) Mizeellaneons 1
(#) Ladies 3
L) Naval H

Total e 131 2

() KISSY MEDICAL INsSTITUTIONS.

These comprise the lunatic asylum, male and female infirmaries, and infectious diseses
hospital, and were in charge of Dr, Metzger, who reportz as follows ;—

Giti. At the lunatic asyvlum there is a dispensary which sorves all the Kissy institutions
and out-patients department, At the village of Wellington, moedicines are dispenssd twice a
week in the Church of Epglind schoolroom.  Sanitary measores woere carried  omt and
componnds kept clean ; the dry earth system still continues and the exereta are buried in
trenches or thrown into the sea.

67. The new chicken-pox hutg were used during the year. Accommodation in the
infirmaries iz meagre. Many deserving patients had to be refuged admission in conseguence,
Prevailing disenseg wore those of the respirmtory and digestive systems, malaria, syphilitie and
paralytic lesions,

68, Intravenons and intramuscular injections of galyl and novasemobillon were continned.
Galyl was very effective as a fimst injection or in & series of injections in all stages of
syphilis. Novarsenobillon was found to be effective az an aoxiliney to galyl, but not ag a
firet injection in cases of primary syphilis. In enses of vaws, novwzenobillon wasg very
EE:GUVH. Cortain eases of non-specilic uleers derivisd transient benefit from either of the
ahove,

' G, One ease of chronie nleer which by Q8 natore was suspected to e dracontiasis,
but from which no worm was seen Lo be expelled, healed up vapidly with u single injection
of galyl: the patient was a girl twelve years old who had  previously saffersd from the
dizgease (dracontiasis) at Sherbro.  Injections of bichiloride of mercury had Leen of ne avail,

T0. Bixty coszes were examined by day as well as by night for microfilaria in their

blood.  The results were negative,
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7l. “The lepers continue to progress under Moogrol treatment, especially the nodular
type veported last year. Another case was admitled duoring the year. Bacillog leprie  was
fonnd in the nasal discharge and it was of the nodunlar type. This case reacted very well
and it is regrettable that the patient abseomded so that his present condition cannot be
deseribed, A circinate type of nodular leprogy was digcovered among the patients at the

male infirmary. It rescted to treatment.  The anasthetie coge does not do well under
Moogral.

72, Polmonary tuberculogis rons an scote course, Patients are sent in in a moribund
condition so that the treatment is symptomatic.

3. “The total nomber of ont-patients treated at the Kissy and Wellington dispensaries
was 1,701,

. *Two cases of smullpox, fifteen of ehicken-pox, two of measles amd one of searlet
fever in an Koropean were mlmitted doring the vear,

i3, “The statistics for other Kissy institntions are a= follows :—

I Admissions. | Tital treated. Dhied.
Lunatie asylum gk | 133 23
Infivmaries ... 251 | Fil b 47
|

() HOBPITALS AND DISPENSARIES ELSEWHERE.
6. Tn the Cofongy : '
(o) Bonthe has o hospital—very dilnpidated—with usually o Senior Medienl Officer in
charge. 2
(4 Sierra Leone village dispensaries with dispensers in charge are Waterloo, Kent, Regent®
and York, also Lnmley,® Hastings,® Goderich,® Banana Izlands and Tombo,®
7. In the Protecltorale : i
() The following have permanent hogpitals and were in charge of medical officers :—

Darn, on the Railway in the Central Provinee and the headguariers of the West
African Frontier Foree,

Pujehun, the headguarters of the Bonthern Provinee. This had to be closed as a
medical officer station owing to shortage of stail.
(4 The following have “bush™ hospitals—i.e. native built hnts—and are in charge of
medical officers :—
Moyamba, on the Bailway in the Central Provines,
Bao, on the Railway in the Central Provinee.
Maleni, the only station in the Northern Provinee with a medical officer.
(#) The following are in charge of dispensers :(—
Kennema, regularly  visited by Medical Officer, Bo—the headguarters of the

Central Provinee, Sembehun and Sumbuya in the Southern Province, Kaballa, Port
Lokko and Batkanu in the Northern Provinoe,

(¢ff HOSPITAL AND DISPENSARY STATIRTICS,

78. Table showing total nomber of ecases treated at hospitals and dispensaries  for
ninetesn years, 1905-19235, ‘

Year e | 1003, | 190G, | 1D0T. | 1908, | 1909, | 1910, | 18911 | 1912, | 1913. | 1914
| |

Patients ... | 31,211 IEI!.HEI.‘]I.'}.’EI-.IL?T :-"iﬁ.-IliH 33401 | 36,052 | 39,405 | 41,946 | 31,536 |49.419
|

| i
Year lﬂlﬁ.l 1916. | 1917, | 1918. | 1919. | 1920. | 1921. | 1922 | 1923, | —

|
Patients ... | 50,513 49368 | 57,765 | 55,562 | 44,698 | 51,287 | 48,270 | 51,680 | 50,260
1

QUININE PROPHYLAXIS,
9. Quinine was issved gratnitonsly to the public to the extent of 239,246 grains.

*Reopened :lur:ng the Intier part of the year,
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IV—3CIENTIFIC.

8. Reports appear as appendices.

H. ("IHARA MAY,
Activg Divector of Wedical and Sanilary Services,

FREETOWN, BIERRA LEOXNE,
Mgy, 1824,

V—BSANITATION.

i, (o) ADMINISTRATION.

1. Dr. O"Hara May, whose appointment to the office of Deputy Director, Sanitary Serviee,
wag noted in the Iast annual report, arvived in the Colony and assumed  duty on dth April.  In
consequence of Dr. Beringer's absence on leave, he acted as Dircctor of Medical and Sanitary
Bervices from L6th May to the end of the year. Major Peacock, Senior Sanitary Officer, and
Dr. W. Allan, Medical Oflicer of Health, acted as Deputy Dicector, SBanitary Sorviee, at varions
times during the year. Dre J. M., Mackay, M.C.. acted a8 Medieal Oficor of Health during the
gecond bhalf of the year. Dr. Allan was promoted 1o Senior Sanitary Oflicer, Nigeria, from 21st
April, but owing to the absenee on lenve of Major Peacock he was unable (o leave the Colony
until 26th December.  Complete detailz as to leave and resnmpiion of doty will be fonnd in
another plice.

2, The amolgamation of the medical and sanitary offices, which had been nnder considerntion
during the previons year, was cmricd out in Felenary, The temporary sanitary officesz in Poliney
Btreet were given np and the office of the sanitary branch was completely united with the medieal
in the old law eouriz. There is something to be safd on both sides with regard o this
arrangement and it is too early Lo come o a final conclusion as o the advisability of making
it permanent. The chief deawback is perhaps the element of dual conteol in the running
of the office. There i8 no donbt that the new titles of the soaioe officers of the medical
and sanitary depariment and the loss of its own separate office fend to lower the importanes of
the sunitary branch in the eyes of the public and to place it in a definitely sobordinate  position,
which iz not in bharmony with modern ideaws. The office of the Medical Officer of Health
remaing o separmte nnit aud is not affected by the amalguanation.

3. In accordunce with the scheme for replacing the public vaccinators (with one cxception)
by sanitary inspectors, the establishment of sanilary inspectors and learners was inereaged from
twenty-four to thirly at the beginning of the vear, bub it was net possible nntil later in the
year to fill all the vacancies. Three of the new sanitary learners arve ex-Bo school boys,
making a tolal of four from that school. Bo school boys are posted to the Protectorate to owrk
amongst their own tribes, as soon us they have completed their training in Freetown., Seven

cganitary  learners, having possed the qualifying examioation, were promoted fifth Geade

Inspectors. There was one death and one resignation. The total number of Fifth Grade
Inspectors at the end of the yeur was seventeen,

4. The staff of vaceinators, which had been redoced from sixteen {o eight at the end of
1922, was abolished w the end of the year, with the exeeplion of one post in Freetown. In
future vaccination will be carried ont by smnitary ingpectors, and it i hoped that this change
hesides offecting a congiderable saving, will lead to inereased E*I'I'ieiﬂ'lm:l.'.

5. Major Peacock ingpected the  following laces during the year :—Waterloo, Kent,
mba, Mano, Njala, Bo, Darn, Pendembn and Dr. Allan the following :—Bo, Pendembu,

Moya
Sembehun and Rotifunk.

6. The total cost of the Sanitary Department during the year was X10.3135, distributed
a8 follows :—

&
Salaries, allowances amd travellin e 5479
Labonr 7207
Anti-malarial measures & ot 1.517
Materials and maintenanes 2 & 1443
Rent of tmildings o ca als
Librury and scientific apparatns wss 47
Meteorology ... . sas iia - G
Mizeellaneous i P R 25

 With the exception of the item anti-malarial measures, under which some permanent
rainage work was carried oot in continuation of the Steegmann Scheme, these sums do not
inelude any sunitary works earried out by the Public Works Department.

-
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7. The ratio of Medical amd Sanitory eatimates to Lotal estimoated revenne doring the last five
years I8 shown below,
" 1 ' Ratio of Medical and
Year. Medien] Vate, Banttary YVole. Eantlary Vole to
: Estimated Rovente.
- 2 =
1923 wany (| 46,1558 . 21,375 | | W
1723 anl 8l,164 24,100 | 1l
1921 P b 25,258 1 : 124
1920 348,508 13518 1 : 123 |
1915 b1 MHUH 15,5878 1 : 107 |
Notes,— 1 In 1909 and 1920 there was special war expenditore on anti-malarial measures under the control of the |
Benior Banitary Officer, bok not included in Samtary vote. It has, however, been added to it in calenlating I'
the rmatio of expenditore. 1
From VR this soti-malare] measures vols was includiad in the Samtary vola, |
4. War bonuses are not ineluded in the Medical and Sanitary votos. ] |
4 In 121 the salanes wers adjusted and war bonns cessed to find place in the Colony estimates I
8 The sum voted s not necessarily expended in full. |
() LEGISLATION. |

8. In fortherance of a recommendation made in e last annnal report, o Diseages of Animals |
Ordingnee (No, 15 of 1923) was epacted and enme into foree in July. ‘This will enabla |
regnlations to be made for the purpose of conbrolling the introduction and spread of infectious or |
contagions disense amongst animals. :

9. Roles made nnder the Public Health (Protectorate) Ordinance (No. 10 of 1915) were |
applied to Malema, a native town adjacent to the headguarters of the West Afriean Frontier Foree |
at Darn. |

1, By Ornler in Counecil No, 7 of 1923, section 2 of the Pablic Health (Amendment f
Ordinanee (No, 16 of 1910), epabling summary action Lo Le taken in the case of domestic '
mosguito  brevding-plwes, was  applicd to the following towns and  villages 1—&]]&!11-&!‘:1}
Congo Town, Hill Station, Kissy, Muorray Town, Wilberforee.

11, The following mble shows the places which were declured infected under the Quarantine
Ordinanee, 10LE and subsequently declved free from infection, with dates and diseases on
aceount of which action was necessary :—

Ploes, Conniry. Dizense, Infatad, . Fros. |
— e — - | ; :
Las Palmaz ... | Grnd Canary Plogne Ard April, 1923 12th May, 1923 |
Baltpond oo | Gkl Const Yeallow fever Tih December, 1932 Jinh April, 1923
Bathurst vee | Gmibin Smallpox 25th May, 1923 Gth July, 1923 . 1
Cape Coast oo | Gold Coast Wellow fever 18ih June, 1923 20th July, 1923
Craittah wee | Gold Const Yellow fever Hth Junly, 1925 Aoth July, 1923 {
Drakar wae | SHoenegnl Plague Bth Angust, 1923 18th Aungnst, 1923
Rufisque e | Senegal Plagne Sth Angust, 1923 10th Oetober, 1923

ii. (1) PREVERTIVE MEASURES AGAINST INSECT-BORNE DISEASES.

12, The following is taken from the report of Dr. J. M. Mackay, M.C., Acting Medical
OMicer of Health, Frectown :—

“la) House to House Tnspectivn. 95,002 inspeetions of houses and compounds were carried
out during the year, 378 mosquito breeding places being fonnd. 560 prosecniionz followed
and 474 convictions. The tolal fines amounted to £115 17= Gd., making an average fine of
42, ki, por cuse.

(0 Mosguily breeding places. The total number of mosquito breeding places discovered
and dealt with was 1,121,

“ie) Mosguito Larew Inder, The mesqoite larve index taken at the end of each guarter
gave the following figures :—

1st Quarter 14 per cent.
Pl - 71 per cent.
ded i 2-537 per cent.
dth & 1:14 per cont.

Three handrad and fifty compounds were examine | at each index.
“(dy Noging of Wells, At the emd of 1922 there remained, so far as was known, only two wella

to be closed. These were closed doring 1923 in addition to four others, whose presence had not
previously been detected.  Practically all wells have now been closed,
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“(e) Cresgpoode. The usual disinfecting during the dry season and ciling during the raing
was earried out,

“(F) Canalization of Streams,.  Towands the end of the year, Alligator, Banders and Nicol's
Brooke were vegulated and eanalized, all mosquite breeding pools, ete., being filled in,

“(g) Fitling in of Lowfying Land., A considerable area of low-lying land in the vicinity
of the new conerete drain in Spnders Strect was mised and drnined, thereby obliterating a great
number of potential mosguito breeding places.

S(h)  hiling of Poolz and Gadiers. 40,122 poolsand  gutters were oiled by inspectors in
charge of sections and 20,085 by the oiling pang which operated only for six months.

“(1) Tnspection of Prees. During the Intier half of the vear, o systematic inspection of trees
wag carried out. 25046 tréees were inspected and 5,352 holes, likely to contwin water in which
mosquitoss might breed, were found, 2900 of these holes were cnb g0 as {o preveni watler
Iodgiug there and 2452 holes were cemented, 111 mosgrito breeding places were foundd.

“{7) Drainggs. The following drainsge work wag carried out by the Sunitary Enginecr ;

“ (1) New conereie drains:
Completion of drmin south side of Sanders Steeet, between John Steeet and Sanders
Brook.
Forming dmin in yard of old hospital.
Diain sonth side of Oxfomd Strect—100 yarls,
Completion of Oxford Strect deain—76 vanls,
Completion of ontfall drain, King Jimmy—6i vards.
Cireular Road—35 vurds.
Charlofte Street—2>51 yords,
Fort Thomton—26 vards,
Robert Street o Sanders Street-—225 yard&.
Drain ane ontfall Nieol's Brook — 30 yards,
Part cannlization of drin and outfall, Nieol's Brook—23 yards.
John Strect-Sanders Street drain—completion,
Handers Street.
Oxford Street.
Sanders Street outfall drain—continnation of.
Regent Street,

“(2)  Improvements 1o existing deains
King Jimmy ontfall, Charlotie Street, Frederick Strect, Sanderz Brook outfall,
Wellington Street, Bathurst Street, Wesley Strect, Jolin Street, Peter Lane,
Benjamin Lane and Walpole Street.

13. The subjoined graphs (not reprodueced in the printed copy), prepared by Mre. G. V., Herd,
Buperintendent Sanitary Ingpector, show the nnmber of samples of mosquito larve of varions
genera collected by the Sanitary staff in Frectown in 1922 and 1923,

14. Outside Froctown rontine anti-malarial work was carried out in all the Government
stations and snilary districts of the Protectorate, bot noihing of special interest wus reported.
Prison labour was employed where it was available, and in other cases work was done by paid

lubour or by conrt messengers or soldiers, £7.257 was spent on sanitary labour, distributed as
follows :—
X
Freetown ... e e 4,250
Wilberforce and Muormy Town, saborbs of Freetown, and Cape
Sanitary Station, the Quarantine Station near Frestown ... a4
Hill Station ... e 2 i i sl
Bonthe and York Island e, s adl
Waterloo ie B2
Fifteen Protectorate townsg and Government stations in amonnts
varying from £17 1o £164 ... 1,388

YELLOW FEVER.

15. The death of one Enropean in Freetown, which occureed in Seplember was attriboted on
clinical groumds to vellow fever, hut pathological examination showed that death was doe

to a steeptococcal septicamnia.

. TRYPAXOSOMIASIR,

16. Trypanosemes of the gambicnse type were fonnd in the blood of a child whoe was
t to the Cline Town dispensary. Unfortunately the patient disappeared after the
osis was made and all efforts to trace her were unsuecessful,

17. The Registrar at York, who is a dispenser, reeorded one death in an ontlying village as
ibly dne to Trypanosomiasis, but he did not see the ease and the diagnosis was based on a
esoription of symptoms given by the relatives,

18, In accordance with the recommendations made by Peofessor Blacklock in a veport
published in the last Anunal Medical and Sanitary Heport (Appendix viii), Gy prigsoners werd
#ent to the Cape Sanitary Station early in October and for the remainder of the year they weore
employed in claring the Cape Peninsula with a view to getting rid of the tse-ise ly.  On [ormer
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25.  Record of vaceinations performed ;—

|
o l 1525, | 1922, 1921,
Number vaccinated ... | 21517 ‘ 20,488 5,040
" anceesaful i 10,204 | 0,705 L 917
T nnsnceessfol ... | 4266 | G2 6,794
i not inspected. .. 6,957 | 10,351 15,273

DYVRENTERY.

29, It is difficult to give aceurate figures with regand to the ineidence of dysentery. At the
Colonial Hospital, Freetown, 138 cases were treated in 1923 as compared with 127 in 1922,
Now that the wells in Freetown have been elosed it ig unlikely that this disease is to any extent
water-borne and, as Hies are seldom numerons, it is imprbable that they have mmch (o do with it
Its continned provalenca is probably to be attributed o = guriers " and to insanitary eonditiong of
living, especially ag regards the handling and storage of food.

LEPROSY.

. Three new cases were treated ac the Kissy Infirmary, Others reported were three
in Freetown Prison, four at Darn and three at Bonthe.

d1. It is hoped that when the natives Legin to realize that the new methods of treatment
hold ot promise of eare they will bring their cases more rewdily lo the various dispensaries, as
has already happened in India, and that in time real progress will be made in  the eradication
of this disease.

TURERCULOSIIS.

82. There is reason to believe that tuberculogis, especially the polmonary form, 8 very
prevalent in Freetown sl thak it 18 increasing,  Fighiy-three cases were treated at the Colondal
Hospital in 1823 sz comparail with thivty-seven in 1922, The Afvican has none of the resistance,
inherited or acquirved, to this digease that the-European possezzes and he g liable to fall an easy
prey ko it. There can bz little donbt that congested areas and overcrowided and insanitary
dwellings have a great deal to do with the prevalence of this disease in Freetown, It is probable
that Ankylostominsis and other helminthic infections are important predisposing eauses,  The risk
of infection through meat or milk iz almogt entively abzant and we have to deal no doubt with the
human strain, transmitted by close and direct contact in small ill-ventilated rosms.

AXNTHRAX.

33 Dr.J. M. Mackay, d.C., Acting Medical Oficer of Health, Frestown, reporis as follows ;:—

“ During the year three mases of antheax amongst cattle were discovered.  The first case

was found on the 16th Jannary, a cow which had died on that day. The secoml epse ocenrred on

the Sth Febroary, also o cow which died on that day. The thivd amd last case was found on the

10th December.  Thiz was a bullock which, on inspection before slanghter, appeared to be guite

healthy., After slaughter the condition of the spleen was suspicions, and on bacteriological

examination B, aadlireeis wag demonsteated,  One sheep also died of anthrax on the 12th Maveh,
No case of human anthrax was discovered.”

I4. At Bo two bullocks suffering from anthrax were destroyed,

INPHTHERTA.

35, Two cases of diphtheria, treated at the Princess Christion Mission Hospital, were
notifled by Captain Wade, R.AMLC.  As far as can be ascertained these are the frst cases pecorded
in this Colony.

OTHER [DNSEASES

6. Measles was prevalent during the second goavier of the year in the Colony and it wag
also reported from the Port Lokko District of the Protectorate.  Fighty-five cases were treated at
the Colonial Hospital, eightesn at Kissy, twenty-eight at Songo and forty-eight at the Port Lokko
dispensary. As a rule the type was mild, but in en ontbeeak at Maghankitia, in the Port Lokko
District, investigated and reported on by, De. W O, Taylor, there were ninety cases with six deaths,

37. Whooping congh was also prevalent in the Colony doring the second quarter ; 109 cases
wore treated at the Colonial Hospital, Freetown, seventy-five at Bonthe and thirteen af
Waterloo.

(3) PORT SANITARY WORKE—FREETOWNX.
A8, The Port of Frectown was never in gnarantine doring the year,

39, All ships arriving from infected places (detailed in paragraph 11} were visited and
ingpected by the Medical Officer of Health.

40. One casge of smallpox was discoverad on the 8.8, Tead ™ in July and the nsual precan-
tions ifaken, viz. diginfection of the ship, vaccinstion of contacts and the isolation ab the Cape
Sanitary Station of all persons landing in Freetown.
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41. A coge of searlet fever was lamded From 8.8, = Bouiry 7 in February and treated at
the Kissy Infectionz Digeases Hospital. This steamer waz homeward bound after a stay of some
weeks at varions West African porig and the gouree of infection conld not be determined.

fii. (1) GENERAL MEASURES.

42, PrErRrowN.—A summary of routine sanitary work s given in Table I1.  The following
is from the report of Dr. J. M. Mackay, a.c., Acting Medical Officer of Health :—

A —GENERAL SANITARY WORK.

& (vr) ‘-.rnu.fm_; ,Fux;wrmux_r O3 notices to remove insanitary conditions on pr OIiReE Were
gerved, 127 persong were fined for non-compliance, the fines amonnting to £20 25 6d."

(b)) Mead fnspections—3,688 bllocks, forty-five sheep, twenty goats and five pigs weno
glanghtered in the public slanghterhonse for public sale. 505 bullocks, 151 sheep and one goat
wore glanghtered in the Tmperial slanghterhouse for the Imperial Government. 405 bullocks, 184
gheep, one goat and twenly-five pigs wore slanghiered by the Enropean botchery for public sale,
Fificen bullocks and four quarters of heof were condemmed and destroyed by order of the Police
Magistrate for Cysifesrcus boees,

“ Ope bullock wis condemnied and destroyed for acote septie infection of the apleen and one
for antheax.,

O Three livers were comdemmned, being infected with flukes,

S el Fuowd Inspeetivn.—The following fosdztnlls were condemmed and destroyed :

283 tins sardines 02 eazes Millkomaid brand milk
) tinz herrings in fomato sanee L ox. Milkmaid brand milk
a3 ting pork and beans di tins fish cake
145 tins vegetahles Tt dow baked beans
1 tin pudding 8 oz, carvied mabbit
) tins jellics 131 tins bagon
2318 ting jam 3 barrels salted beef
15 ting condenzed milk 4 biags beniseed
T bags rice 223 tins cigarettes
2 bags cocon beans 0 bottles bitters

1 bmshel hexns

B—=axITAaRy BUILDINGS,
“(r)  Hepairs to dost-bins at Horton Street, Baston Street, Regent Road, Gabriel Street.
(B  Repauirs to latrines at Hagan Steect, Brook Street, King William Street, and Lower Bom-
oy Street.
“() Repairs to Incinerators st Thind Street, King William Street, Ruwdon Street, Henry
Street, Faleonbridge, Smythe Street, West Brook Street, and East Brook Lane.

u (:f] Repairs to chintes at Lombard Strect, Mercer Steeet, and Faleonbridge.

C—WATERWORKS.
* The Superintendent of Waterworks, Mr. Wilfred Cole, reports as follows :
1. *There is nothing imporiant to chronicle this year.

“The various sections of the Waterworks were maintsined in proper repair during the year.

2, “There was only one public standpost erceted this vear, at Beecles Street, Brookfields
This brings the total number of public standposts to 214,

3 = Thers were twenly-two new l-ru.at(\ sorvices erected during the yvear, bringing np l.]]a
number to 396, exclnsive of ffiy-2oven services to Government and Munigipal buildings,

4. Abont 30 vards of 3-inch maing wera luid along St George and Water Streets, and six
new hydrnts erected.  There are now 215 publie fire ivdmnts,

"

G, The total gquantily of water consnmed for all purposes during the year was l}ﬁ,ﬁa?ﬂl}

gallons, an exceess of 1130528 mllons over that of last vear, !

# The average daily consmmpiion was 420,143 gallons as against 404,135 gallons last year.
There is thus a steady inerease in consnmption,

* The maximum daily consumpiion recorded  was 360430 gallons on the 20th of January,
and the minimum daily consnmption, 271,860 gallons on the [Vth of July.

ti. *There was no shortage of water sapply this year, nor was it founid necessary to resort to
pumping in order to angment the gravitation supplies.

OVERCROWDING.

43, A commiltee consisting of the Divector of Public Works (President), Depaty Director,
Sanitary Service, Medical Officer of MHealth and Sanitary Engineer was appointed in July to
consider the amendment of the Freetown Improvement Orlinance (No, 23 of 13’9‘9] and to make
recommendations with regard to building regulations.  The committes concluded it labonrs in
Decenber, but the report had not been issned at the end of the year.

o
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4. The congestion of bnililing sites and overcrowiding in certain arens, which have long
existed, constitute a very definite menace to the health of the town. 1t is a matter of consideralle
urgency to regulate the construciion of new buildings and by degrees to veetify the errors of the
past.  The original lay-ont of the town was very good aml, if the intention to boild one honse on
each town lot (fifty feet in fromtuge amd seventyv-five feet in depth), had been adhersd to, the
refult wonlld have been very satisfactory. The present state of affaies is the resnli of inmdeqguate
legal control and the lack of a proper boilding anthority.  Fortunately, the nnmber of permanent
boildings in Freetown is still a compartively small proportion of the whole, and it wonld
therefore be possible sven now to carry oot o good deal of recenstruction without any very
enormons ontliy. Any eomplete town-plinning  scheme #ill necessaeily depend  apon a proper
gurvey, and it is hoped that the Ordnance Sarvey of Freetown, which was commenesd in 12
interrupted by the war, will soon e resumesd,

{2) HILL STATIOXN.
45. D, O'Hara May, Acting Director of Medical and Sanitary Services, reports us follows on
the Hill Station sanitation ;
= Wiler Supply—During March and Apil, owinge to low leval in resorvoir, the supply was
ent off fronm 9 a.m.—4 pm. ; this eansed very little inconvenience,  For the rest of the year a
plentifol supply of gowd water was availabile,

* Conservincy.—This includes rowd sweeping, collection of house and road refuse,
emptying of lntrines (there are some fifty latrines (o be emptied daily) ; all night-geil s trenclued
daily. This works very satiefactovily, there being no nnisanes and very few flies.  House and
roadd refuge iz brought o the inelnerator aud  picked, all incombustible material being buried in o
dﬁﬂj pit, the rest incinertel.  Duaring the year a large area of bush was oat, the gronnd stoogped
anl grass planted. The bush for Gty yunds rowmd all componmids was cot and Rept down,

“ Wozguile  Learee.  Adolt mosqoitoes  were infrequently  seen.  Betwoen A pril and
November, the wet geazon, larvee were fonml on sixty-one occasions ; of theae theee were in
broken bottles, seven in ting, some thirty-seven in hollows in rocks, two in pools, artificial or
otherwise, and the remainder in tres2 gl shrobs,  the cacins-like shrab being responzible for o
considerable number. All these breeding places were treated—in the case of cacins cnt down,
rock-ponls hacled away, holes in lrees cemented, all emply componnds were kept elean. A
ganitary inspector visited once @ weel and the Acting Director of Medical amd Sanitury Serviees
ingpeeted pvery Saturday.  The personnel was mised from twenty-six labowrers and two heawdmen
in the dry season to thirty-four. The last two montha of the year, vie early dey senzon exten
boyvs were talen on for bush clearing.”

4. Al Bonthe there were 118 prosecutions for nuisimess with 111 convictions, bringing in 2
total of £33 125 (k. in fines,

47. De. Renner, African Medieal Ofieer at Makeni, writes ns follows abont Hobane, one of
the two towns which form the Mokeni Samitary Distriet, ereted in December, 1822 —

* Robane* as it ix to-duy, is the lrger of the two and by far the more impaortant, as here the
gix Enropean firms and petty traders are silnated.  The original village of Robane is still in
existenee aml containg about thirty-vight hots, In Janooary it ens almost bavied in jungle and
dlict : but to-day o rowd euns roand it and it has five public latrines, seven eobbish pits snd an
open space  where no boilding 5 allowed to be erected.  Just ontside  the old village o
slanghterhouse has been buwile. [t is paved and aleeady in ose. A market was completed at the
cloge of last year. It is of a moderate size anl of great bemefit to the people.

48. A *Fuming pit" Intrine was tried and fonwd to be most suceessful in the prevention of
flics and nnisance.  The construetion amd method of vae wore deseribod oz Collows :— The geneml
principla is to make @ deep treneh throngh which o continons glream of smoke is moade oo puss,
This prevents flies and does away with the objectionable smell. A trench, five yaeds long and
one yurd wide, ig dog to s depth of ten feet where possible, Thiz allows for six apertures, one
of which is nzed for the firve boeket, The trench iz then covered over in the nanal way and o
shimbeck (shelter) Luilt round. The apertures are provided with covers. At one end the fire
bucket flled with damp bnming grs i2 let down to about hali the depth of the trench. The
gmoke from the grass then eirenlates in the trench, The cost of one pit is a few pence to boy
empty eases for the covers. Thrice daily the fire buttket iz let down for lifteen minutes and
the pit is thoroughly fomigated.  We have impmwul on the first type By having the aperinre for
the bucket in a compartment of its own. "

49. The following remarks about the chief, who is “Sanitary Authority™ under the
Ordinanee, ure of interest :—

“He i3 a man of about forty and intelligent. He takes a great interest in the sanitation
of his town. 1 am told that he spent o great part of his life in Freetown, and has scen

and appreciated what snitation has meant for us. Consequently he is ever willing to give
‘me any asmiglance and L, on my part, have endeavoursd to encourage him in every pessible way.
'All the sanitary prosecutions have been gent to his conrt for trinl. When his interest seems to
lag, 1 generally see him on some sanitary matter and at once his interest is awakened. 1 was
thus a.'l:lu to get the slanghterhouse built and paved, the butchers to submil meat for inspection
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regularly and any number of men to do odd jobs that I deemed necessary. [ feal sure
that with a little patience, and a good deal of encouragement and recognition of ithe chief as
head of his people, we shall in time gel him to take his right and proper place as the Sanitary
Anthority of his distriet.

M. The following sanitary works were corried out in the Protectorate and Coluu}* ot lher
than Frectown by the Pablic Works Department :—
(1) Improvements to @anitary atroctures at York 1sland.
(2} Manufacture of fAy-proof covers for latvines in the Proleciomte,
(3) Covering well and fixing Beck pump in conrt messengers” lines at Makeni.
(4} Reconstronction of dam at Moyamba and repairs to waier maines,
(1) Redesigning and improving draing leading to Kissy Asylum,

() MEASURES TAKEN T0 SPPREAD THE ENOWLEDGE OF HYGIENE
AND SANITATION.

51, The wenal courses of lectures to smitiey learners in connection with the syllabus
laid down in the regoalations were given by ithe Medieal Officer of Health, These courses wera
also taken by male nurses in bndniong at ke Colonial Hospital, Sanitary learners also received
instruction in office routine, ontdeor sanitary work in al! 2 branches, Police Court duties and
go on, under the supervision of the Medieal Officer of Health and Superintendent Sanitary
Inspectors,

(4) VITAL STATISTICS.

. | ] Infant Mortality
Populaion, 1521, : o Crenornl
T el Birth Rate. Tristaate. !t];‘;lg {f-ﬂt!:gm;
i : B
Frectown | 44,142 19-3 { S0 437
Colony other than Freetown | 1021 | 157 D5 251
32, The death-rate of thirty per thousod in Freetown compares with a rate of 20:3 in
1022, the actoal nuwmber of denths Being LIGE in 1922 and 1,332 in 1923, an increase of 171.

In view of the fact that only 17 per cont. of the deaths were certified by a medical practitioner,
it is difficult to state the exnct reasons for this, bat ik 18 worthy of note that there was an inereass
of 106G in the deaths under three years as comparad with 1922, With the exception of measles
and whooping eough in the second guarter there was no outhbreak of infections disease during
the year.

3. A study of the deaths month by month shows that the increase was spreml over
practically the whole year and was most macked in the mouths of April, July, Angust, Oetober
and November. Generally speaking, the highest death-rate occnrs during the wet months of
the year. The subjoined table shows the number of deaths each month in 1922 and 1923,

TABLE SHOWING THE NUMBER OF DEATHR OCCURRING 1IN FREETOWN EACH
MoxTH I 1922 AxD 1923,

| | |
Jan. Fih. !Mm'{'h. April. | May. | June.
| | | 1

| TP I
1928 |ﬁ$ filH 87 B3 | 8% [115 | 126 | 108 | 102

July. | Aug ‘ Sn]n.l Oet. | Nov. | Dee

a7 76 | 113
167 | 12% | 106 1120 100 85

15 | 104 | 118

1923 | a2 HH] L

P

4, The Infant Mortality rate {i.e. number of deaths ander one yvear per thonsand registered
births) in Freetown was 437 in 1923 as compared with 418 in 1922 and the actoal number of
imfant deaths was 373 in 1925 and 311 in 11922, The following table shows the age distribution of
infant mortality in FI'("EIIII\:*II during the yelir—

o Percer

Age at Denth, lulmliiﬁlizrlnllty I:anT]..iu un.:éll

}ltlﬂnlitr
Undder 14 days i 1937 40
14 dayg to 1 month 17 4
1—3 months T 16
B & &1 14
6==%. . . 52 12
RSk b 1] | ]
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I% iz seen that about half the infant maortality was eomposed of deaths doring the first month
of life and that the great majority of these early deaths oceurred within the first fortnight, It is
natural to suppose that bad methods of midwifery and ignorance and earelessness in the treatment
of the newly-born infant have a great deal to do with such deaths, but there are no doubt varions
other canses, including perhaps syphilis, and research is needed,

35, The fact that the rest of the Colony, which is entirely rural, hag a much lower infant
mortality suggests that urban life, especially such conditions as congestion of buildings and
overcrowding, together with the insanitary conditions that are inevitably associated, have much to
4lo with the high mte prevailing in Frestown. :

Ab. The excess of deaths over births is largely acconnted for by the high infant mortality
and there is algo no doaht that many births still escape registration.  According to the 13121 Clensns
the males execeded the females Ly 285 per cent. and 243 per cent. in Freetown and the vest of
thie Colony respectively, which i8 an additional factor in producing a low birth rate.

47. The guestion of improving the system of registeation of births and denths is onder
conkideration. Already, as a resull of warnings to the public. there has been an appreciable
increase in the number of births registered in Freetown, 833 in 1923 as compared with 744 in
1922, Registration of deaths i= apparently quite complete, in view of the necessity to obtain
burial permit, but certification i8 a more diflicult matter, which is intimately connected with
social and economic conditions, and will requite careful handling.

5%, Vital statistics for the Protectorate are not available, Registration of birtha and
deaths is permissive and there are thirteen registration districts, but very few birthe or deaths
are registered. Dr. Fasmon, African Medieal Officer at Bo, hag recently made an investigation
into the infant mortality at varions places in the Central and Southern Provinees. He found
that out of 793 hirths 254 infants disd within twelve months, an infant mortality rate of 320,

iv. BECOMMENDATIONS FOR FUTURE WORK.

50. (1) Town Planning ; Completion of the Ordnance Survey of Freetown with a view to
denling with overcrowding and congestion in certain arens,

(2) Infant welfare work.

(3 Medical Ingpeetion of school children.

44) Measurez for the control of taberenlosis,

{5} The establishment of 4 clinic for the treatment of venereal diseases.

(6) Preliminary steps for the control of schistosomiasis and endemic goitre in the
Protectorate.

VI—METEOROLOGICAL.

i, The rainfall recorded at Tower Hill, Froetown, in 1923, 12525 inches, was a good deal
below the forty years avernge. but almost exactly cqual to the average for the Inst tem years,
The rainfall in August, 21582 inches, was considerably less than the average. While there was
no absolute hreak in the rains in this month, there was an appreciable slackening, no measnrable
rain falling on nine days, as compared with only one dry day in July and three in September.
The maximum precipitation on any one day during the year was 591 inches, recorded on the
16th July.

61. Records of temperature, humidity and rinfall taken at Freetown (Tower Hill)
‘ Bonthe (Sherbro), Bo, Batkanu and Kaballa during 1923 are given in Table I11.

W. H. PEACOCK,
Acting Deputy Dirvector, Sanitary Service,

25th April, 1924,
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TABLE L

STAFF.

A—MEDICAL STAFF.

| Absent on Leave.

i Name. m————— —— Roemarks.
From Ta
|
Director of Medieal and |
Sanitary Serviees ... | F 1. A, Beringer ... | 16 3 23| 31 13 23
Depnty  Director  of |
Medical Service J. B. Bate | 1 23123 4 23
Senmior  Medieal ﬂl'!wm' C. H. Allan 1 1 23|23 1 23 | Invalided 24th Janmary,
| 192E retired Bth
Fals L 1925,
E. W. Wood-Mason | 1 23 3 3 23 | Left for Gold Coast as
| : .L I0M.5. 4th Hmh.
J. . Murphy aetli30. 5 23 1524 100 83
AL M. Dowdall - | e J't}i.l.'mlnl-cd 33%0 Bth
Medieal Officer J. MeConaghy 1 1 23| 17 93 | Invalided 'to Islands on
3 | sick leave,
J. Y. Wood e | (TR S B Y G TS g S D
M. Jackson w5 9 23038113 53
i J. M. Mackay, M.0. — -5
o J. . Dimock e |25 7 BF|E1L 12 23
o E. 8. Wallz e (12 12 B3 10RY 12 28
J. W. Hartley w2 13 23041 13 B3
W. A. A, Malone ... - s New appointment—13th
: : : AR June, 1525
African Medical Officer | W, O. Tavlor = —
I M. O F. Easmon ... 1 1 23 | 19 1 23
i E. J. Wrigzht & & 23|31 13 23
- EH Commings ... | 24 4 23 (23 7 23|
= Gz, N. Metzgoer 17 1 23|16 4 23
E. A. Renner T 8 23|14 § 23 | Emergency leave.
[I—BANITARY STAFF.
Deputy  Director of |
Sanitary Service H. O'Harn Moy ... — [ - Arrived from Gold
Coast 4th April, 193
Senior Sanitary Officer | Major W, H. Pencoek | 27 6 23 | 7 12 23
Meddical Officerof Health | W. Allan P 1 230 6 1 23
Snperintendent Sanitary [
Inspector ... ; 1. 5. Bowen e 1S W 25041 12 23
| G. V. Herd i | 1 23| & 4 28
('—NURSING STAFF.
Matron  and Senior
Nurzing Sister Migg L. R. Stevens | 1 1 23 | 11 23
Henior Nursing  Sister | Miss K. G. Appleton 1 1 23 |17 2 23 | Sick leave with halfl pay
{ Ist  January, 1
Hth Febroary, 1923,
Miss C. Littlewood | 3 5 23 |41 12 23
. - . - 2 5 23|10 11 23 i .
l\'l.ll'-ilr'lg =ister }II‘:H ! Slevens vew | 11 -!U ::-':; .."N. ]'} 23 E:ﬂm{‘s'}“ﬂtﬁm' m-
= Migz V. Bell 7 3 23|17 & 23
African Senior Female [
Nurse Miss B. €. Cole ... | 19 2318 & 23

African Male Nurses and
Apprentices o

African Female "‘Ll.'lnil.s
and Probationer
Nuorgses ...

:”i'-h l., .Ili:l]'||:|:§n|;|
Miss L. Cline

Ii-:'.."l

{"Twenty-one) —_ -

{(Beventeen) ad o —
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TABLE II.

SUMMARY OF ROUTINE SANITARY WORK DONE DURING
THE YEAR IN THE TOWN.

1. FrREETOWXN.

Approximate Area

Numbsir of Proclaimed
(ipen 5

P
i . :

1921 : ] - 2 Publie recreation
|09 i . 27 square miles, T
1923 | g

2. PoruvrLariox.

No. of Nakives, No, of Europeans,

= i Total.
Mules, Femalus. Males. Females,
|
e " “
1911 Census b 1 O it 34,000
1921 Census 24,830 19,412 FLL 71 44,913
3. Housixe.
Number Oecugpied by Numbeer Ocoupiead by
Eurcpeans. Natives,
Number of honses :

152] — —
1923 f - = ——
1923 (1921 Censns) ...

Number of huts :—
15921
122
182

162

Included i the number of

G300 and 121 11||m1:||pied_

native howses,

4. BEreoTiox

NEW

BriLnixcs DURING THE Y EAR.

MNumber of honses boilt without sanction
Number of huts built without sanction

112,

192, | 158,

Acriox Takex.

I!I]‘IF,

1921
1932
1923

Number of Prosecutions,

Houses,
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TABLE 1l—continued.

5. LaTnixes.

For Males. _ For Females,
—— = |
Numbwr, w“;ll:;_: of | Number. ;".;T::
—— . o e e
Number of public latrines :— |
1921 12 HES | 12 73
1922 12 98 | 12 73
1923 was 12 L | 12 73
Number of new public latrines ﬂrPf'Eml 1Im:n-r '
the vear :—
1421 S| 1 12 1 12
1922 L
1923
—- 1921, 1o, 13k,
e |
Number of private Intrines ixs. 9 271 281 a06
Average number of pails of night-soil removed d: |1I1| | 331 | 340 316
Avernge number of soiled pail: removed and elean ]J.ul
substituted 44 ' |
Number of night-soil men l"‘1II]II[H ed to 1]- an ]ul‘.l‘ll]l.'- u](l ; |
remove exereta .. i 45 i e Prisonjers  emplloyed
Number of cesspools .. : cen | 4,423 | 4,329 | 4,325
Number of ceszpools cleansed . i o | 1,081 2,321 1,033
Number of new cesspools u.lluﬂlruu‘t.ul I.III1 |1Lg the vear e | S0 73 (]
Number of old ¢ e*-upnnl:- abwlizhed Ll gs 2 | 43 i 67
6. Removan or RErFusE.
4 L) R - ! 1923,
Number of dust hins e sl 73 T3 | 71
Number of carts (if vmpim uij nt v;urL el 5 5 | i
Amount of refuse removed daily from stroets about 33 tons,
Number of carts (if employed j at work daily & 3 fi
A ot uf rl"r'l-l.n.'il' :'l!"l'l:'lu\'ﬂ’d l].:l.i].}' - |
Number of men employed for removing refuse ... . crei | |

7. Mope or Disrosan oF Excorera, Bervse axp OfFraL.

Daily Avernge _ Daily Avernge Duily Average Number
‘\umﬁl_.r of Paila Number of Cartloads of Cartloads of Slaughter-
of Excreta. of Refuse, house and Market Offal,

1L, 1L | ez | 190, | 1821, 1922, 14210, | 1L l 102

Buried or trenched .. o i == | . raa aee |
Burnt e =i VEs e
Thrown into sea Gt o

ﬂ‘thermaedeult Witll..o wen wes wan I wea wan wan wan wes
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In. conjonetion with Dr. Wright, a series of observations was made on the blood of
newly-born ehildren in the Maternity Wards of the Colonial Hospital.

FREETOWN PRISON.
Bilood—Eighty-gix amears were examined for the presence of malarial parasites.
In eighteen cnses Plasousdinm fulefporeim was fonnd, Plaspiod i i and Micrafilaria
fearerorts wore each observed on one oecasion,
Chemieal, microscopical or spectrogcopieal oxamination was made on the arine of twenlby-
five cases,
Owa of Seliisfosorme feemiafoliem was found on three oceasions.
Ten samples of sputnm were examined, in two of which A, fubercalisis was fonl,
Five hundred and twentyv-one specimens of feoes were examined :—
Ova of Ankyfostona were fonnd on 112 oceasions
Ova of Aseairs fembeieoides fonnd on 120 peeasions
Owva of Prichuris frchinea found on thivteen oceasions

Ova of Tenidide fonnd on foeurteen oceasions
Entenehn fuatolplice either in eyst or ps free forms was fonmd on thirty-thres ooeasions,

J. D. DIMOCK.

APPENDIX II—REFPORT ON THE MATERNITY WARD, COLONIAL HOSPITAL.

Dr. E. J. Wright was in charge ap to 31st Joly, when 1 relieved him.  During the year
ending 31:t December, 1923, 200 patients were admitted to the Maternily Wared - of these 140 were
delivered in hospital, fifteen bad falze pain, nine were admitted after giving birlh atl their homes,
twenty.nine had eomplicated pregnancies. two died in hospital before delivery. and four wore
non-pregnant patients who were admitted as overflow patients when the general female wiard was funll.

Of the 140 labour cases, 43 per cent. were primiparme ; ninety-geven of the lubonr cases were
normal ; the abnormal cases were made np ag follows —

CaiE, ‘ No. | Hemanks,
Breech o o b Ome anencephalie ehild, one still birth
Accidental haemorvhage ... o 2 r—
Craniotomy ... — 2 —_
Dead births ... e 4 -
Diyatocia ) e e 3 Oune hydrocephalic ehild with spina bilida
Eclampsia e 4 Two forceps extraction with dead  ehild, one

| premature labour

Foreeps 4 —
Placenta pravia o G 3 Two podalie version—both still born
Premature lnbour . "o b =
Still birth e o s 2 —_
e ; 1=t twin transverse with prolapsed arm
Twing b |, Pl twin breech presentation

N.B.—No cse hins bean cotnted twice, ench case has boen designated by its ontstanding feituro,

The patients in a great number of the serious cases wers bronght to hospital after they had
heen in labour for a considerable time and were wsually in o bal condition ; the signs of
protracted labour were intensified on account of harmiul and misgnided interference at their
homes, ez a primiparas was brought to hospital in a movibund eondition after she hald been in
labour for three days, the head of fotus putvified, was protending out of the valva, and the
arinary bladder of the mother roptured ; she deliversd a dead child (eraniotomy was performed),
the mother developed peritonitis and died in hospital, :

The Eroo patients who patronize the Maternity Ward to 2 very mreat extent do not stay in
hospital on the average for more than two days after delivery : most of them ask for their
digeharge within twenty-four hours, no persnasion being strong enough to alter their determination.

The Maternity Ward was free from cases of Ophihalmia neonatorum,

The following nine eagez gave birth at their homes, but were admitted to hospital on
aceount of delayed third stage of labonr or abmormal puerperinm :—

CAZE. No. REMARES.

Retained placenta
Puerperal Insanity
Bapremin :

Relicvied

o =Ty
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Number of | Remands and l . Examined for
- = Hew.comors Trials l;mﬁ: Sorporal Exccution.
oxamined, | exnmingd, | Punishment.
| 23 | |

March quarter ... 140 (Thy ' a7 . 4 2
June quarter ., 186 45 | 81 3 -
September guarier 2206 ‘ 42 | i3 - —
December quarter 211 0s | a8 3 —

A. M. DOWDALL,
Senior Medieal Officer.

APPENDIX I[IV—RBANITARY REFORT, FREETOWN PRISON.

The general sanitary condition of the prison was satisfuctory thromghout the year and the
health of the prisoners ghowed & very great improvement as compared with previons years.

2. The veport of the committee appointed in December, 1922, (o investigate the health of
prizoners in Freetown prison, which iz published as Appendix V, was igsned early in June snd the
recommendations did not therefore eome folly into foree until the second half of the year.

3. Twenty cazes of beri-beri wore reported, all exeept three during the firzt half of the year.
Practically all of these woers prizoners who had had beri-beri in 1922 and showed some peturn of
symptoms, which in some ciges might have escaped notice, had it not been for the fact that the
Medical Officer of the Prison, who was a member of the commities, was carrying ont at that time
an intensive clinical examination of all prisoners.

4. It iz worthy of note that the disease disappeared jonst at the period of the year when
normally it beging to increase rapidly. The subjoined table showing the incidence of beri-beri
month by month in 1922 and 1923 brings ont this fact very clearly.

TanLe SHOWING INCIDENCE oF BERI-RERI IX 1922 AnpD 1933,

i I
June, 1 July. | Aug. | Sept, et Nov, Dee.

Jan, | Foly, | March,| April. | May.

1922, el 1 1 2 8 26 i 14

1923- -J ﬂ i.- - I 'I :-:! I FEk waE (18] A s

5. There were only three deaths from all canses, giving a death-rate of 12°1 per thousand,
whieh ig the lowest for very many wvears. One death was doe to enterie fever. The case, a lifa
semtence prisoner, hiad been in prison since 1921 and it was impossible to determine the souree of
infection. The only fatal case of beri-beri, a prisoner transferred from Kennema, was suffering
from the digease when he wag admitted to Freotown prison.

6. In accordance with the recommendations of the special committee, the quarantine station
sl the Cape was declared a temporry  prison early in October and fifty prisoncers were transferred
there For the purpose of elearing the Cape peninsnla with a view to getting rid of the tse-tse fly.
There can be little doubt that the interchange of prigsoners between Freetown prison and the Cape
will bave a heneficial eifect on their health.

7. The substitntion of bammocks for plink-beds was continned and is proving a great
aunccess,  The prisoners ke them and from a bygienic point of =iew the hammoek i8 much to he
preferved, as it is easily kept clean and free from vermin.

B With u view to sapplying a rice rich in germ and pericarp, a8 advised by the special
commities, 2 hand-power rice inller and winnower, recommended by the Commissioner of Lands
and Forests, was ordered, but bad not arrived at the end of the year.

W. H. PEACOCK, .
Acting Deputy Divector, Sanitary Seriice,
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APPENDIX V—INVESTIGATION INTO THE HEALTH OF PRISONERS
IN FREETOWN GAOL.

The present investigation into the health of prisoners in Freetown gnol has beon necessarily
very much restricted in its seope by an unforeseen obatacle, It appeared early that the identifiea-
tion of prisoners who had been admitted to hospital wonld prove very ungatisfactory,  There are
entered in the hogpital record various items such a2 the name, nationality and age of prizoners
admitted, but these proved of so little valune in identifying an individual that the attempt had to
be abandoned. This difficalty arese from the fact that the hospital admission Look was of the
nsoal type sapplied to civil hospitals and therefore was not provided with a column in which
to enter the prisoners’ register number. This number forms the only certuin means of
identification among® prisoners in o loeality where many individoals of the same (ribe bear the
gam¢ name. Confronted by this fact, we have been compelled to restrict our investigation to
such records a8 provide definite identification, these being chiefly the records of deaths for the
period 1913-22, and the beri-beri figures of the year 19232,

2, Deatli-rate.~The death-rate among all prisoners in Freetown gaol for the periced 1913 to
19232 inclusive is shown in the Tollowing table :—

TABLE 1.
BHOWING DEATH-RATE AMONG PRISONERR IN FREETOWX GAOL.

Year. Rate per 1000, Avmﬁ'{:“r
1918 ... T2 270
1914 ... 1004 241
1915 ... L5 259
1916 ... 114 252
1817 ... T 270G
1918 ... s a7
1919 ... a3 Hi
1920 ... bt 435
: I98L ... (H | 51 By
1922 ... 13 276

It is seen from the table that the highest death-rate ceemrred in the years 1914 to 1917
inclugive.

3. The years 1914 to 1917 were notable for the ocenrrence in the guol of numerouns cases
of dysentery and digrrhaa, The percentage which deaths feem these comditions formed of the
total deaths from all canses (for the years 1913 to 1919 inclusive) is given in Table I1.

TABLE 11,
BHOWING PERCENTAGE oF DEATHR FROM DYSEXNTERY AND DIARRHCEA.

Numbser of
Year. Total Deaths. ].}:I;T::E::ﬂ‘fﬁﬂd P‘qrﬂc-“m,gg.
" Dinrrivoen.
1913 20 4 . 1]
1914 20 ] 28
1315 28 10 26
1016 ) 12 40
14917 Bl (i M)
16915 23 8 a0
19149 4 | 4 5

Intestinal affections clasged as dysentery and diarchos are evidently an important factor in
elevating the death-rate during the years 1913 to 1913 inclusive.

4. Ewven afier exelnding dysentery and disvrhom however, there remaing an abnormally high
death-rate which requires explanation. We may note in regard (o the year 1918 (hat of the
total deaths, namely twenty-three, no less than nine were due to influenza,  In investigating ihe
canses of death other than dysentery and diarchoea we are strock by the fact that the majority of
cases which end fatally are admitted to hospital during the months of May to October.  Table Ila.
ghowing the admission of fatal eases month by month Lrings this ont elearly,

TasLe IIa SHowing MoxTH oF ADMIBSION OF FarTan Cases (EXcLuDixg
DYSESTERY AxD DisnmiEa), Frox 1913 1o 1022,

Jan. Fob, | March, | Apnl. | May. Jiinie, July. Aug. Hopi, Oet, Nov. Dhse,

8 1 10 ] 15 17 15 23 :-;.-':‘ 1n| 7 5
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COMPARISON OF THE HEALTH oF LOoXG AND SHORT SENTENCE PRISOXERS.

2. The following Table V gives the death-rate of convicts (prisoners serving three years or
over) and common gaol (prisoners serving less than three years.)

TABLE V.
SHOWING DEATH-RATE AMONG CoXVIOTS AXD CoMMOS GaoL PRISONERS.

Convicts {three 1 13 IRONETS
Year. a1||.|{11\'1.|r].m %ﬁ:ﬁ:r lmLm}.
1913 1458 23
1914 138 i
1915 127 gt |
1914 142 02
1917 185 41
1918 113 48
1919 ] 10
1920 35 21
1921 il bH]
1922 (it 2]

N.B.—In 1918 one death i_rl- mot ineluded -rn-jr.g o the absenee of
information as to paried of sontence.

These figures suggest that conviets are exposed o conditions eansing fatal dizease to a much
greater extent than are common gaol prisoners, In order to explain the high conviet death-rate
it has been suggested I‘qull:l:lll_}' that mental depression predisposes conviets to fatal dizsease,

Ik Leaving aside the consideration of purely psychological factors, it is necessary to draw
attention to the basis upon which these death-rates aree compiled.  The death-rate is arrived st by
taking the average daily strength of prisoners in each group as the basic figure. The average daily
ﬂll‘Eng’t-h for any pEl'i[h{E is the number of ]:l‘ibil'.lll dave divided h!‘ the number of lh}'g in thie period,
There is, however, n possible fallacy which has to be considered hefore comparing the two ST,
It is this: that even with an equal average daily strength, the two groups are not necessarily
exposed to the same risk. For example ten prisoners for fourteen days gives an average daily
strength for a fortnight of ten.  But twenty prisoners for soven days also gives an average daily
strength for a fortnight of ten.  If all the prisoners in the example are exposed on admizsion to
the infection of smullpox which, let us asmnme, has a fixed incobation period of twelve davys, it is
clear that none of the seven days prisoners can develop the disease in prigon, while all of the
fourteen days prisoners may do so.

11. Inma similar way if we try to investigate beri-beri as a factor cavging a high death-rate
AMONnE prisonersd, we must ascertain, if posgible, two facts, namely what is its * inenbation period,
and what numbers of each gronp have remained in gacol long enough to develop the disease.  For
the first olgject, nnmely, ascertaining the * inenbation " period, it is convenient to utilize the 1922
figures for beri-beri, inasmuch as they are the most recent aud the most exhanstive available for
the ganl. OFf fifty-nine cazes of beri-beri which wore recorded in 1922 the avernge incabation
period was approximately fonrteen months from the dute of admission, The average, however,
is derived from a series of which moatepges occur carlier than fourteen months, wheress some
occur after a much longer period. This fact is brought ont in Table Va showing periods
after admission to prison, at which fifty-nine cages of beri-beri in 1922 developed the disease,

TABLE VA, SHOWING PERIODS AFTER ADMISSION TO PRISON AT WHICH FIPTY-KISE
CASES OF BERI-DERI 1IN 1922 DEVELOPED THE DISEASE.

|
06 moaths. | 7-12 months, | 3-18 months. | 8924 mouths, IE?J-H'U months. 131 =35 months. | Over 86 months.

16 18 T T | a I 2 4

The late-developing cases may be explicable on the gromnds that certain  individuals

a greater resiglance to the deficiency disease than others, which is a well known

in s far as the neuritis of fowls is concerned, and also that some of these late-oceurring
cages may in reality be relapze cases. It is worlhy of note that of the thirty-six conviets who
develo beri-beri among the fifty-nine prisoners affected in 1922 no less than ten are stated to
have had previons attnek of the disense. Owing to the diffieulty of identifieation mentioned
[ above it has been impossible to trace all cases back to the original attack, but enongh has

been done to show that the length of the average “ incubation " appears greater than it really is.

—

12. If we turn new to the deaths of conviets as apart from other prisoners we find that
there is a definite increase in the number of deaths from the Tth to the 12th months. The
number of deaths at this period is double that which occurs in the first six months stay in gaol.

-
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TABLE VB. sHOWING DURATION oOF STAY 1% PRI2oN oF CONVICTS BEFORE DEATH.

(-6 months =12 monthes, 1518 month= 19-24 months, | 253 mon ths, 31-30 months.

14 28 i 47 4 4

15, It wonld be nseful to show the doration of stay in gaol of common gaol prisoners
before death if comparable figures conld be obtained. Bot as the wvast majority of common
ganl prigoners are sentenced to six months or less o comparable figore would be difficalt to obiain,
For example, the length of sontence passed on 923 prisoners committed to Freetown gaol in
1922 is ghown in Table VI.

TABLE VI

HSHOWING LENGTH OF SENTEXCE PASSED ox 928 PRI=ONERS COMMITTED TO THE
FREETOWE GAOL 1¥ 1922,

] i
Uptotmonths. | 7 to 12 months. | 1310 18 months. 1960 24 months. 25 4o 30 months, (00 to 36 months, | Over36 months.

I
84 24 ‘ 14 18 1 1 15
|

14. It iz clear from the above fable that a disease which had a long * inenbation period,”
aay six months or over, would fail to develop in any of the 834 prisoners of the first column. They
would be contracting it no Jdoubt, but wonld be discharged before it developed. A relatively
low death-rate among commeon gaol prisoners may mean in such a case not necessarily that
their health is good, bat mevely that their sentenees are short.

15, When we analyse the death figures of conviets in regand to factors which may pmsih]:,'
render them particnlarly susceptible to disease generally, we cannot differentiate between them
and eommon geol prisoners as regads sueh factors ne diet, water supply, sleeping aecommaodation.
The oecnpation of prisoers may have some inflonence, a8 there exist differences between the
kind of ceenpation of convicets and sneh common gaol prisoners a8 are sentenced to six months
or legs, Wherens the former are prohibited from leaving the precinets of the gaol nntil within
six months of the expiry of their sentenee, the latter are normally employed in ontdoor gangs.

16, The 1922 beri-berd figures show a distinet gelection as regards ocenpation,  OF fifty-nine
cages of beri-berd in this year, thivty-fonr cccurrved in tailors, that is 57 per cent. The average
daily strength of tailors formed only 15 per eent. of the average daily strength of all prisoners.
That is to say that the 15 per cent. of the prison population who were employed as tailors
vielled 57 per cent, of all the notified beri-beri cases. It appears therefore that in Freetown
ganl in 1922 there was some [factor in the ocenpation of tailoring which rendered tailors
particularly prone to develop beri-heri.  As a class tailors are not seleeted becanss  of a poor
physigue,  OF the thirty-four tailors affected cighteern were convicets and sixteen weére common
ol prisoners, 3o that on the fignres the conclusion which mnos=t be arvived at i2 that both conviet
tailors and non-conviet tailors are guseeptible to beri-beri.

TABLE VII.
17, SuowiNG PERCENTAGE AFFECTED WITH BERI-BERI (FIFTY-NINE CASES) AMONG
THORE WHO ARE CONVICT: AND THOSE WHO ARE COMMON GAOL PRISONERS
AFTER VARYING PERIODE 13 PRISON.

1% Number of Months | Number affected
in Prizon, by Beri-beri.

. - - -
Clon vicis so : [| 4
Common gaol prizoners .., | 12
onvieis =25 i—12 9
Common gaol prisoners ... | o
Convicts 13—14 ]
Common gaol prisoners ... .
Convicts sAE e 19—24 7
Common gaol prigsoners ... | ot 0
Convicts ek | 2530 ]
Common gaol prisoners | 0
Convicts i H—316 2
Common gaol prisoners ... - 0
Conviets iy ‘ over S 4
54

: 1]

e il
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TABLE VIIa.

SHOWISG PERIODE AT WHICH FIFTY-SISE BERI-BERI CASES oF 1922 DEVELOPED
BERI-BERI, DIVIDED 15T0 CONVICTS AND COMMOX GaoL PRISONERS.

—ij T—12 13—18 19— =30 | MM—35 Over G5
Months, 1 Months, | Monthe, | Months, | Months, | Months, | Months

Conviets ... i e i 4 L] l 3 i 1] a 4
| {
Commuon ganl it i) 12 H ] 2 = - e —

If then we examine the fisures for fifty-nine beri-beri cases in six months” periods, dividing
the prisoners affected into eonviets and eommon gaol gronps, we see that during the first six months
stuy in mol only four conviets as compared with twelve common gl prisoners developed
beri-tieri. The figures are ecqual for the second six months and thereafter only convicts appear
affectes]. The exeess of common _gaol priseners affected in the first six months bas however
to be considered in conjunetion with Table VI column 1.

18. That tailors are a class who not only are susceptible to beri-beri in 1922 bhut who
contribmte lorgely to the high death-rate among prisoners ig digcovered from a table of deaths
and cecupation.

TABLE VIIL

SHOWING THE PERCENTAGE WHICH DEATH2 AMOXG TAILORS FORM OF THE TOTAL
DEATHS I¥ FREETOWN (GAOL DURING THE YEARS 1913-1922

¥ cars, Total Deaths. Deaths of Tailors. Porcentage.
19131922 i 213 72 33

It is remarkalile that in only one year—1020—did the tailor deaths percentage of total deaths
fall balow twenty-one, that in that year there were no deaths among tailors, and that in the
previous vear 1919 the percentage was sixty-twao,

19, Im an endeavonr to discover other factors which may predispose tailorz (o dizease
generally and beri-beri in partienlar we have considered earefully the conditions under which
tailors work. As a result we have been unable to find that such factors as overcrowding, or
insanitary surroundings have any influence and there is no distinetion between tailors and any
other class of prisoners as regard food., waler supply and sleeping accommodation.  The factor
which appears o be all important i lack of exercise dune to the sedentary natore of their
ocenpation. It shonld be pointed ont also that even the exercige of half-an-hoour a day presoribed
ig liable in the rainy season to be enriailed or even omiitted altogether during heavy min,

20. If our belief in the great influence which deficiency disease exerts among the prisoners
in Frestown gaol is correct, we shonld expect that even among those who have not become
ill enough to report sick, we should find evidence of the disease in an early form. In order
to ascertain if this is g0 we have subjected to examination LD prisoners chosen at random.

The results are set ont in Table TX.
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SUMMARY.

21. (1) The death-rate among prisoners in Freetown ﬁmi has been high doring the years
1913 to 1922 inclusive, with the exception of L1 and 140,

(2) From 1914 to 1917 the death-rate was greatly angmented by deaths from intestinal
digenge, and in 1918 by the infloenza epidemie. It iz well known that intestinal
diseages arve frequently observed as a concomitant of beri-beri,

(4] The majority of all fatal cases among prisoners are admitted to hospital during the
rainy seagon ; the majority of all cases of beri-berd in 1922 were also admiited to
hospital Jduring the rminy season ; there appearg o be gome seazonal correlation
hotween bori-beri admisgion and admission of fatal cases , considering that only one
year of beri-beri i8 compared with ten vears of fatal cases.

{(4) Beri-beri was responsible in LOL1E and 1919-22 for a very appreciable proportion of
the total deaths in the prison.

(&) The osccopation of tailor in the Frectown gaol predisposes definitely to fatal dizease,
OFf the total deaths which ocenrred in prison doring the period 1913 to 1922, namely
214, no less than 72, that iz 33 per cent., oceurred among prisoners engaged a8 tailors.
The daily avernge strength of tailors during these years wos approximately 15 per cent.
of all the prisoners. In the ease of beri-beri the predisposition of tailors is clearly
ghown for 1922, in which year the tailors, representling only 15 per cont. of the daily
average strength of prisoners, vielded 57 per eent. of the total admizsions (fifty-nine)
for the dizsease.

(6) The death-rate among convicts is higher than that among common gaol prisoners,
We helieve that an explanation of this fact is to be found mainly in one disease,
heri-beri.  This in Freetown gaol 15 a slowly developing disease of which the
maximum effects may not be obvious during the early months of imprisonment,

RECOMMERDATIONS,

22, (1) We have alrendy made recommendations with regard to diet.  Effective steps have
been taken in the andeavonr to prevent overcooking of food, snd improvements in the
gelection and treatment of rice amd other articles of diet have been sugpested.  Wa
are of opinion that & rice which has been properly husked, which retains its pericarp
and germ and iz free from grit and weevilzs is the type of rice which shonld be
gupplied to prisoners. Urgently as it is required, it i unlikely that a rice of the
desired standard can be obtained immediatelv. and therefore we recommend the
continued addition to the diet of fresh aneooked tomatoes, the snbstiintion of liver
and brain, whenever available, in the meat eation and the addition of anroasted
ground-nuts and the riee polishings to the diet.

(2} We consider that the conditions of work in #o far as the oceupation of tailor is
concerned require diastic alteration, in the sense that no prisoner should be emploved
for more than half bis working day in tailoring, and that the other half should bLe
spent in some active ontdoor ccenpation, such as stone-hreaking,

(3) While we are in agreement with the idea that the health of long-sentence prisoners
wonld be likely to benefit if they were able to do ontdoor work on the land, we do
not feel justified in sopporting a scheme for a convict prison in the Protectorple
until further effort has heen made to obtain a zatisfactory standard of health in
Freetown gaol. We think. however. that the establishment of a subsidiary prison
near at hand to which prisoners conld be senid in torn for short periods to work on
the land as already suggesied by one of us (M.PS11923) is worthy of consideration.

2L We degire to pub on record our appreciation of the conrteons and painstaking assistance
which, often at the cost of great personal inconvenience, has been afforded ns at every stage of
our investigation by the Acting Superintendant of Prisons, G. K. Biddle, Fsq., and in the later
stages by the Superintendent of Prisons, R. White, Esq,

B. BLACKLOCK, M.D.,
Direetur, Siv Alfred Lewiz Jones Resoarvely Laboratory.

W. H. PEACOCK,
Acting Deprely Divector, Sunitary Service.

JOHN Y. WOOD,
ath June, 1923, Medical Officer ile Frestoen Ganl,
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APPENDIX VI—REPORT ON ANKEYLOSTOMIASIS, BERI-BERI, AM(EEIASIS,
FILARIABIS, LEPROSY AND BILHARZIASIS IN FREETOWXN PRISON.

ANEYLOSTOMIARIS,

fntroduetion.—During  the first seven months of the year with the assistance of
Dy, Maplestome, Agsistant Director of the Sir Alfred Jones Research Laboratory, an attempt was
made to deal with ankylostome infection in Frestown prison.

Meilual—A single specimen of fweces from each prigsoner was examined and if negative in
plain smear was mixed with saturated slt solution after the method deseribed by Willis in the
Medieal Jowrnal of Australea, 2th October, 1921,

The prisoners found infected were then treated by different methods and the stools examined
for adult worms. At the end of a week the feces were again examined tor signs of infection.
Those found negative were re-examined weckly until three examinations had proved negative,
Those fonnd plmtnv were given a second conrse of treatment and the same method of examination
followed. One prisoner still found positive was given a thind conrse and  his faeces examined in
the same way, Unfortunately a large proportion of the prisoners (being short sgentenee men) wers
discharged before the foll rontine conld be carrried ont, therefore the resnlts are incomplete.  All
eazes were nnder identical eonditions, being admitted to the prison hospital doring week-ends and
kept in bed on low diet. No ill effecis were observed doring or after any course of treatment.

MeTHODS OF TREATMEXT.

A. Bela-naphthol gre, 40 (in powder) followed in 1 hour by Thymol grs. 30
and Mist., Alba 4oz after 4 hours,

EB. Carbon tetrmchloride m. 30 to 45 on bread,

C. 0l Eocalypti m. 30, Chloroform m. 40, 01 : Ricini 10 drs. divided into
two doses with 1 honre interval,

. 0L Chenapodii m. 30 in milk,

No oil of chenapodinm was in stock and a very small guantity only was obtained pri"i'ﬂ.tel]"
from Dr. E. J. Wright.

Feguliz,—Total number of prisoners examined 252
Total number of prisoners positive e lGG=630 per cent.
Total number of prisonera treated 71
Treatment A —Numnber treated 15
Number negative after three weekly examinations ... f=hl per cent.
Number positive i e 5
Number discharged before examinations completed ... 1
Trantment H.—Number treated it
Kumber negative after three weekly examinations ... 15=384 per cent.
Number positive B e 23
Number discharged before examinations eompleted ... 2
Teeatment C—XNumber treated wa ses 13
Number negative after one weekly examination 1
Number negative aftér second weekly examination ... Nil
Number positive 13
Treatment D—Number trented Gt dun 4 :

Number negative after three weekly exsminations ... 1=25 per cent.

Number positive i ]

SECcoND COURSE OF TREATMENT.

Treatment B—Number treated ] 25
Numbor negative after three weekly oxaminations ... 13=52 per cent.
Number positive i 10

Number discharged before examination completed ... 2
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LEPROSY,

A more detailed account may now be given of the two cases of leprosy treated during
the first six months than could be done in the quarterly reports.

Case A. Tribe—Temne—undergoing a life sentence—had been isolated on  admission
two yeurs ago with a dingnosiz of leprosy, He was comsiderably muotilated by the diseasze,
and was unable to rise from the gronnd.  He conld barely erawl amd had to be carried in the arms,
‘Hensalion was entirely lost, so moch 8o that after twoe months' treatment, when a hypodermic
neadle was accidentally broken off in a vein, an ineision was made, the vein picked up and the
needle extracted without hig being aware of anything having happened. His veins were at all
times difficult to find, appearing and disappearing in different parts of his limbs.

Treaimeni—O0L1. Chanlmoogrse ... Tl
Chloroform o sk 250
Acid Carbolici ) 1

Of a mixture in these proportions 5 m. grduoally increased to a maximum dose of 20 m,
was administered introvenously daily for six davs in each week for five months,  Injections
were made into veins in arms, back of hands, legs, over arch of foot, ete.. wherever one conld
be found. If no vein conld be diseoversd the injection was given intramusenlarly, In all
he received 81 intravenons and 43 intramuscolar injections,  One  intravenous and  one
intramuscular developed inte abscesses, At the end of this course he was given 0], Chanlmoogrs
m. d0 on bread daily ap to the present date.

Resulfs—The first sign of improvement woas noted after three months’ treatment, when
he was able to stand if supported. The following month he woas able to walk o little with
the assigtance of a stick but still staggered and frequently fell. Progress continoed steadily
till the end of the five monthe when he was able to walk npright without support or wid, and
to ascend or descend stairs. Sensation has now Leen fully regained and for some time he has
Jveen ddoing light manual labour,

Chase BB, Tribe —Mende—onilergoing a semtence of two and a-half years hard Iaboor and now
«om the point of discharge, was also dingmosed and isolated prior to my taking over the prison.
He was shown io the local branch of the British Medical Association as a typical case of anwsthetic
deprosy, large pale or pink edged areas of anmsthesia covering much of the body and limbs into
awhich pins conld be thrust almost one-fourth of an inch without the patient pereeiving it.

Preatieent —The same mixture and dose but entirely intravenous, the majority of the
injectionz being made into the same spot in the same vein day after day.  After five months
sreatment of 124 injections, he was placed on trestment by month,

Results,—The majority of the patches have disappeared while sensation has returned in full,

BILHARZIASIS,

As mentioned in the quarterly reports for the first half of 1923, two prisoners were found to
Me suffering from nrinary bilharziasis. Both were Mendes, one from Kennema, the other from
Pendembu. They were treated with antimony tartrate intravenously, § gr. dissolved in 10 c.c.
normal saline gradually inercased to a maximum dose of 2 grs. every alternate day, until a total
wof 25 gre, had been administered.  Treatment in one of the cases had unfortunately to be suspended
for three weeks, when only half the total had been administered, owing to the development of an
abgcess during my absence from the prison on other temporary doties, and was resnmed later.
Active eggs were still present in the urine on conclusion of his treatment.  He was given a few
weeks' rest and a fnll conrse was then again adminiztered, with the result that his urine was still
negative some months later, although repeatedly examined during that time. The other case was
negative, und remained so, for some months after one foll course of treatment. T am satisfied that
iboth are cored,

JOHN Y. WODD, W.A. M. 8.,
Medical Officer-in-churge, Prison.

FREETOWX,
3ist August, 19235,
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APPENDIX VII—RAT-FLEAS IN FREETOWN, SIERRA LEONE
BY
I B. Brackrock axp M. G. Twompsox,
oF THE Sz Areeer Lewis Joxes ResgarcH Laporatory, FREETOWSN.

Hirst's (1923) work has attracted attention to the imfﬂ}rl:nm'.e which must be attached to
the relative proportion of various species of Xenopsylla on rats in places which appear liable
to plague epidemics. He concluded from his observations that X. astic was a much less
efficient transmitter of plague than iz X, cheapis.

In Freetown a hundred rats sent by the Sanitary Department were examined during the
months of January and Febroary, 1923, The rats came from various parts of the town ; the
number were :—black ratz—62, brown rats—38. All the fleas removed from the rats were
collected, a total nunber of 657, OF these, 654 belonged to the genus Xenopeylla and three
to the genns Crenocephalus.  The 634 Xenopsylln comprised 419 fleas of the species
X. brasiliensis—Baker (1904), and 235 of X, cheopis—Rothschild (1903). The Ctenocephalus
helonged to the species . conis—Duges. In the table are shown the number and sex of the
rats harbouring Xenopsylla and the species recovered from them.

| 1
et ) Number | S . :
Epwseies. Total. | ,l.'l. hyazilicusis, _1 X. cheopis,
3 |
Black vat M, i 21 14 1] | a6
Black rat F. 41 M Td 1%
Brown rat M. ... P Ly 15 | 155 a7
Brown rat F. 21 | s a7
Total ... 419 235
No X. astia were found on these rats ;. Evans ( 1922), however, records it among rat-fleas
sent to her from the Gold Const, .

Newopsylle broasiliensis Boker (1904), was originally deseribed from Sierra Leone, but its
AR ity for lmnr-rmtlmﬂ‘ |I]u"m baeilli ]m:.-t not so far been worked owt, W hether it exhibits
that ﬂ‘ln‘fl\l' ||1:|h|]:l1. “]III I Hirst attributes to X, astio in Co \lml 15 nnknown.

It 12 of interest to note that Newstend and Evans (19211 who examined 469 black mtﬂ-
from uhip-t in i.-'lnrrl.ucrul (a8 of these rats huin" abtained from '-Jlip.h {'nmi.ng from various
Wese African ports) do not record : any A, .ﬁnm.lhrnsm from 469 rats examined, whereas ﬂlﬂ}'
found 489 X, cheopis. Again Hi iour {!.923} did not report any X .f.nm-.;afmmu on 34
blnck and 444 brown rats uhlalm d mostly in London, wherens he reports X, eheopis on 509 per
eont, of the black rats and 3+6 per cent, of the brown rats.  Hirst {192: 3 states that X, brasifiensis
i= found on the rats of West Africa. South Ameries, and the 11|:-|n|:n|:l of Peningula India,

Crage { 1920 ) stales that X, brasiliensiz i not common in India and cites Poona, Haug-]nm,
Bombay City, and Oetacamend as the only places from which it had then been recoversl
by liim. :

Uwing to the smallness of the numbers of West Afrean :dﬁ]t rats  examined ]mru“'[
in ],i\.'ul'p-:mL it 15 not yer possible to say whether X, lbresilicnsiz is eapable of mma_iuing

alive during tmn:ajmrt 0o zilli.l'l'.'i tin ]".ll;:lﬂ,ml.

Whether X, broasiliensis 15 a plague transmitting flea or not, il appears probable _En)m
our figures that tlwm 15 a =uflic w-l:th Iargd,- percentage  of X, rlﬁm‘m; present  on reats m
Frectown to carry plague effectually in cpululm form shonld this dizease bhe imported,

The number of rats in Freetown iz large, and owing to the extensive area which

at present cnpable of providing patural shelter for them, it iz evident that vast numbers
wonld survive any ordinary effoots at reduction.

The citv of Freetown possesses many quarters in which the native population is overcrowded,
and it also contains a large floating population.  All these factors are of importance in the
case of plague epidemics. The chiefl protection of this port from the introduction of plague
from other coastal regions in the past is probably the absence of a deep water wharf.
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APPENDIX VIII-REPORT ON ANKYLOSTOMIASIS AT MAKENI,
NORTHERN PROVINCE.

My examination was confined to the ‘A’ Company of the West African Frontier Force and
children of the court messengers,

The method adopted thronghout my exaumination was as follows:—

Formed stools were nsed as they were more satisfactory than ligmid ones resulting from o
dose of slis. An emulsion of the fiecces was made with water, and a thick film spread on o slide,
This was allowed to dry for ten minutes and then the slide was immersed in o basin of water amil
gently rocked to and fro until the fecal matter wag removed. The ankylostome ova, owing to
their stickiness, adhere firmly to the slides and are easily detected.

As you will see, I have given the results of the examination of a few women.  But in order
to keep my results as acenrate as possible, I had to diseard specimens from them as T found that
in many cases those gent in o me had heen taken from the children. Congequently, [ lay no
importance on the figures [ give for the women.

No attempt was made to examine the cuses at different periods of the year to find out the
seagonal variation, if any, of the disense. Bat by arranging those soldiers examined aceording to
dhe date of arrival in Makeni, I hiave been able to come to some ides on this prvint.

The results them of my examination are o= follows :—

Girand Total Numbar Pereentage
examined. Positive, Positive.

114 20 ‘ 22-41

This may be further divided as follows :—
W.A.F.F. LINES.

Numbsr e Percentags
examined. Fositive, ‘ l'a.'»zlit'wlu[{'l

104 ‘ 20 22 ]

Further sub-livigion of thiz gives the following detail :—

Numbser " Parcentage
i examinsd, | Positive. | % piliiee
Adrlis (Males) Bl a0 25
»  [Females) 12 3 | TH
Childven (Males) 3
.+ (Females) ... 9 | 1 11°1
C. M. LINES.
R - Pe i
e llllllll.ll.:llllil::-lﬂ:l. Positive. m?i:f
(Alales) 12 3 | 25
Cleildren (Males) 5 3 | a0
,,. ( Females) ] |
i

I have attempted, as far as possible, to arrange the children according to their ages, and at the
‘sme time to compare the result of those from the W.AF.F. lines with those from the C.M, lines.

It is as follows :—

Ages ... J 0—3 | =5 " 55 | 815
Children (WAFY) ... T 1
M) s #0- 3




%

The comparison, therefors, shows that the number of children infected is greater in the C.ML
lineg than in the W.AF.F. lines. [ expected a greater number than this. For in the latter
[T eR—

(i) A stricter saniwary regime prevails.
(1} The flow of visitors or relations is not g0 frequent.
(iii) The men and their familics are stationary, i.e are not so moch on the move,

I next torned my attention to the WA F.F. linesand considered them o2 a huge native
compound, the inmates of which live under the moet favourable conditions in the district. 1
therefore ook the men infected and aranged them aceording 1o their period of residence as
goldiers in Makeni, From this I hoped to find ont whether they had acquired the disease here,
cepecially would this point to the new arrivals.

I found that none of the men in the company had been here longer than one year
anmil tem months, However, the arvangement showed that—
15 of the infected had been in the distriet ginee February, 1922,

1 i = i G August, 1922
& h g - o January, 1923,
] T = & »  Augnst, 1924

These lignrez would have been valuable if each man econld have shown a history sheet whers
one could trace his previong illnesses, and tell at a glance whether he had been infected in another
district before coming here,

Furthermore, if we consider the men to have been infeeted soon after arrival in thiz digtriet,
then wonld not the above give a clue to the seasonal variation of the dizense ¥ As it i8, we can
only surmise that the mate of infection i= small in those who have been here within a year, and
that daring the months of Jannary and Febroary, when it is hor and drey, and there is much dost
abont, the disese is more prevalent than in Angust when it i2 wet and damp.

Now with regard to tribes, the following table s interesting bnt not convineing. Forin a
small eolony like Sierra Leone, the pecaliarities of |I:§- different tribes differ very little from each
other: algo in componmd life everyone lives under the same conditions,

s | Murnlser ' Nounmbeer | Percenta

Tribe, | e:ami:ﬁd. | irfeeted, | :'nfm‘teda-'e
Mende ... i a5 6 214
I i=si ey 19 | 4 2103
Temne ... 16 4 25
Konno ... 13 | 2 1534
Limba ... ) 1 11-1
Bandi (Liberin} ... by ih 1 i i
Koranko ... = =i 4 1 25
Lokka ... - 4 1 33:3
Sherbro ... : a 2 10
Yalonlka . 2 1 Sl
Husn e 2 i il

In conclusion I most record brietfly two eye cases which 1 attribote to ithe action of these
msites, The first case is that of a frontier soldier whe had a simple conjonciivitis which wonld
not elear up under treatment.  He repeatedly complained of something wriggling in hiz eye.
Fventuallv, he was admitted into hospital for splenitis, and during the rootine examination
ankylostome ova were found in his stools,  Under Thymol the conjunctivitis and splenitis were
cnred.

Tl second case 15 that of another frontier soldier who complained of eonsiderabla blurring of
vigion and profuse lnehrymation. He was admitted into hospital, and ankylostomes wers
dizeoverad. Two weeks after being on Thymeol, his sight began (o improve and thres months later
he was able to take part in the competition for the King's African Cupe Threonghout 1 have ased
Thymol for all cazes and T have found it most efficacions,

Olgervalivn.—(i)  Wilh the exception of the two ecases guoted above no symptoms were
complained of. ;
(i) Children below 10 vears were not found infected,
(iii) Cases of simple eye tronbles which resist ordinary treatment may be dig
to ankylostomes,

{iv) The seusonal incidenee appears to be the highest during the dey season,
i.e, in the months of January and Febroary,

E. A. RENNER,
Medical Officer,
M AKEXI, NORTHERY PROVINCE,
S8l Pecemiber, 1923,
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APPENDIX IX—REPORT ON ANKYLOSTOMIASIS AT BO AND PUJEHUN

The figures in this report, thongh on the small side, are a gond index of the ankylestome state
of the whole of Southern aml Central Provinees, being derived from observations on the two
provineial gaols at Pojehun and Kennema containing inmates from all over the respective
provinees, and also from Bo gchool, containing represontatives of the whole of the Proteetorate.

2. The observationz deduesd from these figures may therefore be taken to apply fairly
adeguately to the whole of the SBonthern and Central Provinees of this Protectorate,

3. Mude of Investigalion.—None of the newer concentration methods were nsed.  Samples
of fweces were collected in cigaretie ting. One slide was examined from each gpecimen, time
did not permit of more. A thin emulsion in distilled water wos made on the slide and covered
with u eover slip three-guarters of an inch sguare.

4. Pupefien.~—At Pojehan, owing to the delay in getting slides, and cover alip=s, nothing was
done till April and work was stopped on my transfer 1o Bo in September,

All the prisoners (at the Hime averaging tweniy-eight per diem) and patients admitied into
hospital were cxamined.

One hondred exaominations were made with the following resnlts :—

Number comtaining ankylostome ova ... 45=45 per cent.
Ascaris o $d=34 per cent.
Number containing malnlcmiuuw oviL -mh e 2e=ddd per cent. of the
ankylostome cazes,
Xumber containing no helminth ova ... == 2828 per cent.
Kumber of eases with symptoms that could be Jttlzl}tiwd
to ankylostomes ... i d=3 per cent.
Number of cases with sy ||:||:L-J|'m= of ullu v diseases d=3  per cent

Bo~The investigations have been earried ont at Kenonema prison and the Bo school for sons
of chiefs from 12th September up to date.  There ig no record of work done by my predecessor
here.  All the cases examined were males with the exception of one female prisoner at Kennema.

(i) Kennema Prizson.—(Average fifty) @ eightyv-fonr prisoners examined with these findings.

Number containing ankylostome ova ... U= g 76 per cent,
Number containing asearis ova S 21 =250 per cent,
Number containing ankylostome ova alone 17 =425 per cent. of the
ankwlostome cases,
Number containing no helminth ova ... 26 = 309 per cent.
Number of cases with symptoms that conld he attributed
to anlevlostomes .., ia e
Number of eases with sﬂnptnnm of other diseases aia

(i) Ho School —<The ages of the boys are from seven to eight to twenty approximately 5 152
examinations were mmde with the following resultg r—

Number rmll.ﬂining anky Iuﬂlnnw 0¥R ... A =407 per cent.
Number cmltmmng MECHITE OvaA Td=dn02 per cent.
Number containing ankylostome ova alone e =367 per cent. of the
ankyvlostome eases,
Number containing no helminth ova ... dtie= 236 por cent.
Number of cases with symptoms that conld ht nllrihntml
to ankylostomes ... 2=1-3 percent,
Number of eases with sy ||||:1m:|ui aof utlu r -I.mwm =07 per eent.

=

In private | had one case of ankylostomes @ o Syrinm woman with marked anemia,

The totals of these are:—Total number examined 337,

Total number containing ankylostomes e Uhde==ddefi  per cont,
Total number cunlmnmg asearis ova ... < e 127=3T6 per cent.
Total number cantaining ankylostoms ova alone B2=183 per cent.
Total number with no helminths s Y=26:6 per cent.
Total number of cageg with symptoms that muld be

attribnted to ankylostomes i =17  per cent.

Total number of seeg with symptoms “of other diseages ... d4=1"15 per cent.
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A, From these figures it can be dedoced that in the Soathern and Central Provinees 266
per cent. of the population is free of any helminthie intestinal infection. Of the T34 per cent.
infected the largest total infection iz with ankylostomes, but in childven, i in Bo school, the
Aseurig infection is slightly the higher, At the same time it i interesting to note that thongh the
differences are small the lowest percentage of ankylostome cases is at Bo school and the highest at
Kennema prison where there are only adolis. The Pujehon figore is intermediate and includes
both pricon and hosgpital eages, the latter containing a few children,

0, Phe Effects of Ankylostome Infection.—At the outget it is elear that thoongh nearly half the
population is infected with ankylostomes very few show sgympioms of. ankylostome dizease,
Ankylostome infection must be differentiated from ankylosiome disease,

10, At the prisens at Kennema and Pojehun no prisoner was excused hard labour for any
condition that conld have the shightest connection with ankylostomiasis,

11. There were in 337 cases only six with symptoms. . One of these was a Bo schoolboy
with anwemin who also had hematuria doe (o bilbarzia infection.  One was a Young Syrian woman
with sumemin suckling a very fut baby nine months old.  Three of the cases seen in erfvemis died,
an old man from myocardial degenerntion and o gmall gicl from  marasmns and anemia.  The
third was a small boy with symptoms of tetany (earpopedal spasms and trismuos) and he developed
a spasmodie affection of the bronchioles which resulted in death.

12, Four coses suffering from other disesses were found to have ankylostome ova. A case
of pnenmonia and another of poewmonin with empyema and operation were suecessfully treated
anil in no apparent way aggravated by the presence of ankylostomes. The other two were the
boy with billarzia referved to above and another with an unexplained inflammation of lymphatie
glands in the right iline foss,

13, Phe Effects of Ankylostome Infection on Sehoolboys,—At the Bo school [ submitted a
list of all the boys with ankylostome ava in their feces to the masters and asked for information
a8 to their scholastic and physical prowess.  The following is the result :—

=" | School Work, | Games and
Very good o e b i
Good ... o il 14
Fuirly good v | 12 = 8
Fuir ... = 5l 11 23,
Poor and weak S | ) 14

From this it seems that though in school work Ilu'ﬂ Sk is better than in games of these

infected cases, yel on the whole the fgures show no bad effects from this infection. It is to be
noted that the proportion of ankylostominsis among the smaller boys, too small to shine much at
games in any case, i8 luger than with the older boys,

14, With regard to the information asked for under section five of Cireular Director of
Medieal and Sanitary Serviees 12]11024, it was only possible to got o fow particulars in the case of
Bo sehool.

Of the sixty-eight cases thirty-seven were from the Central Provinee, twentv-three from the
Northern, and eight from the Bouthern Provinee.

The following are the numbers in zchool according to their provinces——Central ninety-two,
Northern fifty-six and Sonthern twenty.,

They are fairly well distributed in the towns in three provinces, the largest numbers from
particnlar towns, four each from Baiima and Pangnma, three from Sendunsi, two each from
Kulahun, Kaballa, Mereneh, Segbwema, Tunkia. In these cases it is usoally a case of two
brothers being similarly infected.

15. There is no record of last year's (1922) report here so that I can make no comparison

with the findings then,

M. C. F. EASMON.
Medical Officer.

Bﬂu
12th  December, 1923,






GoiTrE.  Haivima.

&t

GOITRE.

Jiama {Nimmi Yemma).

GonTiE.  Kayima,

GoiTRE.  Havima.



APPERNDIX X—REPORT ON AR INVEETI(I}ATH}N INTO THE
PREVALENCE OF GOITRE IN THE PROTECTORATE
0 SIERRA LEOXNE.

By D. B. BrLacknock, o, Diegcror, Sik ALFRED LEeEwis Joxes
Resrarcn LanokaTory.

INTRODUCTION,

Thi= im‘wtigutiml mto the |};|~r,'x'u1£!m'.|- of goitre in certain distrcts i the Protectorate of
Sierra Leone was undertaken during  the monthe of December, 1925 and January and
February, 1924.  The districts traversed were the mountainoug Konno and Koinadugu districts,
bt parts of certain tribal areas oniside the limits of those dizsiricts, e part of the Mende
country, part of the Limba conntry and part of the Temme eountry, also came under review.

Past axp Prezexr Turomies asovr  GorrreE—DBefore entering on o detailed
statement of the conditions found in Sierra Leone, it is convenient to analyvse first the
various theories and suggestions which have been advanced as to the causation of goitre,
aml then later to show in what respectz the facts in Sierra Leone conform to such thearvies,  The
imfluenee of heredity, seps=iz, and other factors will be mentioned later,

Geoararpical. Tarory.—Formedy endemic goitee was considered to be mainly g
gﬂugm]:hi.ual and geologieal disease: it was held that it occurred u:l[lv in countrics situated
far from the sen at a high altitude, and in cevtain geologieal formations. The influence of
meteorological  conditions was  considered  important amd of such rinfall., damp, and sbeenee
of sunzhine in valley situations were most frequently emphagized.

Dericiexcy axn Excess THeoRies.—Arising in pact out of the geographical theory,
and connected with it, are certain theories which have been current for many yeurs and w hich
attribute the enlargement of the thyroid gland to the absence from or excess in food or water
of certain constituents which are essential to the normal functioning of the thyroid gland. 1o
”'i]lpﬁlnllli, Australia, ilwutﬁl."il‘:lm_'!.' of lime in the food and water hag been eonsidered o be the
chief factor in producing mild goitrons symptoms: the sueeess of treatment there by the
admmstration of Caleinm =alts seemed to bear out the correctness of this Thglnu'lr, (8T rF||: other
hand in ]'}erhyshire and in Switzerland thyroid enlargement and enlargement of the parathyroids
have heen attributed to excess of Calemm salts,

In the year 1896 Baumann of Fretburg discovered in the normal thyroid gland an jodine
containing  substance to which he gave the name Thyro-iodine  This finding had o definite
bearing on a theory then already lield by some in Switzerlond that it was 2 deficicney of jodine
which was the eause of T-il:l.'l‘ﬂitl ||}'|mrtmp|!_'r. [t was now |!run=-{| that the |||_1.-|-¢..i.-i g]“".l of
woitrons persons differed i chemieal eonstitntion from that of normal perEons Ly |:,,_=i“..ﬁ. deficient
in iodine. This discovery appeared to confinn the iden that the thyroid gland of woitrous
persong iz deficient in jodine, becauze of a natural deficiency of iodine in the food and water
ingrested.

Thue Ixrecrive Tineory.—For a pl.!:'im.l the idea that guitn- areze a5 the ezl of
infection h:r micro=orgniEms  wained  gronmd, MoeCareizon (1913 to 1914 ) stated *1 have
adduced evidence ty show that the cansal agent of the disease (endemic goitre) = a micro-
organism which having its habitav in the soil of endemic localities gains aceess to the hodies
of men and animals by means of water. soil contaminated food, soil eontaminated hands oF
other means, amd living in the alimentary traet of the infected individoal gives rise to those
toxic products which, on absorption into the blood stream, stimulate the thyroid mechanism to
inereased activity. In a certain portion of all cases this increased activity results in the
development of visible goitres, amd is the starting point of those many degenertive processes
which ultimately involve the hypertrophied organ.” The iden of a living organism beine
directily n_-.spmmihlu for the enlargement by infection of the thyroud itselfl or by Hl‘lll't‘:l-i
infection of the blood, was negatived by certain experiments conducted by the same anthor ;
he proved by cultural methods that Foetal goitre in goats did not yield living micro-oreanisms,
From this date onwards the miero-organismal nature of the disease has been studied carefully -
the lesz recent developments of the wmicro-organizm theory were rather in the direction of
showing that the organism exists not in soil but in fwces of goitrous men and animals
and is capable of producing goitre in healthy animals which are fed on such fwees or m;
cultures prepared from such fwces. The suggestion here, as before, is that the organism,
having reached the alimentary tract of the healthy animal or man, procecds to grow thep:
and nee its toxing which are absorbed, and then cause the stimulatory effeet on the thyroid
gland. More recent developments of the theory suggest, however, that the organism exists
not only in goitrous faeces, but also in non-goitrous fwees,  Further, that it not only exists i,;
the non-goitrous freces of man, but also in that of goats, rats, pigeons and other animals
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Most important of all, this theory has been linked up with the Iodine-deficiency Theory by
making the organismal infection responsible, by means at present not quite understood, for
producing the deficiency of iodine.

We |:|r|l-||:| thus in goitre to-day two schools of experimental research which are predominant,
The one 12 dev ul-upl!d From the old m:lL|nru:ni olbservation of the endemne incidence = this has
become the lodive-defciency Theory of the present day, largely as the result of the work of
Baumann ; its operation is seen in the preventive and eurative work which is being achieved in
the Swiss endemic areas, in America, and elsewhere. The other is the organismal theory, but
now =0 modified that while its supporters admit that :Ieﬁciqm:;r of iodine in the human system is
the proximate cause of goitre, they claim that the existence of such deficiency is dependent on
and primarily due to the feecal organism or organisms which have been proved to have the effect
of imu:lm-.ing gﬂi.ll"{: when administered |1‘1' the mouth m enlture or otherwise, ﬂ.mrﬂing to the
Indine=deficiency Theory there is a natural lack of jodine in the food and water of certain places ;
according to the Micro-organism Theory the lack of iodine is not a deficiency natural to the food
and water, but is an artificial one produced by the active intervention of feeal organisms which
have been ingested.  The mechanism of production of iodine deficiency in the human system has
recently been the subject of further research and the suggestive observation has been made that
certain fats and oils when taken in excess prevent the system from absorbing sufficient iodine for
its needs from a diet which contains iodine in an adequate amount.  Certain oils on the other
hand, =uch ag cod liver oil, which contain an appreciable amount of iodine, while they may exercise
a detrimental effeet, qui oil, on the absorption of iodine are vet—becanse of their own iodine
content,—not only incapable of producing goitre, but are even eapable of preventing the
development of goitre in animals fed on frecally contaminated food, a diet which would certainly
produce goitre in the absence of 2ome such vehicle of iodine.

Tur Score oF THE Presext  Ixvesticatios.—With the object of ascertaining, if
possible, whether a natural deficiency of iodine in the water of certain areas would aecount for the
known incidence of goitre in the endemie distriets, it was decided that, as part of the investigation,
; m direct test should be u|:|[||i1'||. Thiz test consisted n tnking a river which passes ﬂlmug]l n
portion of the endemic avea and tracing it up to its source in the mountains ; by this direct
method it was hoped to obtain valuable information on the much debated question of iodine
deficiency. It appears reasonable to suppose that if goitre ocours on a river some distance from
its souree, amd 1f this guitrv i# due to o natural :lt!ﬁtrli:ur:.' of the rver waler m imline, then on
tracing the viver to its ultimate origin in mountain springs we shall find greater or at lenst as
great numbers of persons affected with goitre at the higher levels. A river with many ﬂ]lﬂﬁﬁ
on its course s evidently the best ealeulated to provide the information ; for this purpose
river Bagwe seemed well adapted, becanse not only does it traverse a large portion of the endemic
area, but also there are many villages situated on it, and last of all its sources, which lie within
the territory of Sierra Leone, are accessible, The results of the examination of the villages at
the Bagwe source will be set out in detail in their proper sequence ; it will be shown that the
results obtained have importance relative to the Iodine-deficiency Prollem.

Tue Rovre—Leaving the railway at Hongha a northedy direction was taken to
Panguma ; thence to Jinma (Nimmi Yemma), Kaiyvima and Kreoto ; from there to the Tlliugﬂ
lying at the base of the Loma Mountains to Kurnbunro : thenee to Nerekoro and the B
Niger water=shed ; and back to Bumbumkorro ;. from there north-west to Dankiwalli and Ea.bl.lh,
and back to the rilway at Kamabai, rio Lengikorro, Kafogo and Kaninky (eide Map).®

Exasmixarion oF VinLaces.—Al accessible villages were visited and examined as to the
occurrence of goitre ; the water supply was studied ; and as far as |1-|:lrle|il:||! the source of the
water was traced ; notes were made of the situation and nature of the water supplies of each
village and, particularly. of any factors which might have an influence in determining the
pecurrence of goitre, such as altitude, gr-nlugil:al formation, contamination of the catcliment area
of streams, or the sources of nprillgs, amd local ;ﬂ:“utim] at |;Il:i'|!'lh!| where water for domestic
purposes was taken, In the course of the period thirty-seven villages were tabulated according
to their condition as regands these factors,

IxsrrcTios oF Porvratiox,—The total sumber of people who underwent examination
for goitre was 2,508 of whom 1,547 were males and 961 females. Persons with enlurged
thyroid were found in twenty-three villages to the number of 426, of whom 176 were males and
2.._:0 females. Not all of HII:H»'! cases, however, had ueqmml ﬂtmr gﬂltm in the ﬁ'lhge 'l'l':lillll"ﬁI
they were examined ; in ecertain eases a definite history was obtained which ]Jrn'!‘ﬂl that the
condition had been acguired elsewhere. A fact which appears to require ﬂmplllima here is
that Protectorate village children often travel in early youth from the village in which they
are born and 1 which I|I|."} h:ll)ﬁEtllu nt]v reside. Tt is a not uncommon custom for mothers
to take their young children back to their own villages on a visit at a period soon after the
child’s birth. In such cases it iz not always possible to state with certainty that these
children were not exposed to goitre-producing causes at their mothers’ villages. As far

*Modified from Michell's Geography of Sierra Leone.



ROUTE
Hanga (H)
Lago (L)
Panguma
Dodo
Jockibu(d)
Eambawuru (B)
Punduru (P}
Jimma (4]}
Bendu (B)
Bagwema (B}
Maiima (M
Kaiyima (K)

Saywaia (5)
Kruto
Bandakarafaia (B}
Kimadugu (K)
Bumbumkarra (B)
Kurubunra (K]
Bendugu (B)
Kilbordu (K}
Merakora
Jamessudugu
{Return to Bumbumborrn)
Sokurella (5)

Shirfe (2)
Mamuria
Dankiwalli (D)
Banikorro (B
Kaballa
Langikarro
Kafogo (K)
Kalinky (K)
Kamabai
Cumban
Makump
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as possible all persons with such doubtful histories were excluded from the figures of the parti-
cular villagc'. in which lhcy were dizeovered.  This correction reduced the totals for classification
as follows :—OF thirty-seven villages examined twenty-two had eases of goitre present in a popula-
tion of 2465;: among 1,532 males there were 1681 with goitee and among 933 females
222, In Table I are set out the names of the villages examined, the teibes o which
the le belong, the corrected total number of people examined, the males and females, and the
number of each sex affeeted.  The names of those villages in which people were found affected with
goitre are printed in dark type.
TanrLe T,

‘cﬂmw]ng mnber of males and females with roitre in the 'rmlmlutiun of the 1.'i1|:1;:4-:~' examined,

| Nomber of | | BMalos Fenmnles
Mo, Noame of Village, Tribse, | porsomns Milis, r' with Ferunles, | with
examined. | | goitro. | gran e,
| [

1 | Panguma ... Mende | 136 100 36

2 | Daoda S f | 1& 15

3 | Jokihn ik " 14 1%
4 | Bambawurn ... e 11 11
5 | Jiama (N.¥.) Konnao 265 1M 15 74 17
i | Paya . e 21 11 10 | 4
7 | Bendu i , 15 14 o ||

5 | Bagwema ... " | 14 14
0 | Muiima i i # #
1 | Kaiyima ... a7 ; | 148 75 a1 73 53
11 Ym CEE) L] LE | ':H} 'l'l T I“ ﬁ
12 saywa.la, ] v | Koranko 23 16 b ]2 9
18 @ 102 ] 13 37 fl
14 Bnndlkarﬂ.mla. " ar 37 9
15 | Kimadugu i | (] 18 13 i 5
16 | Bumbumkorro it - 77 46 11 31 15
17 | Enrubunro... ,, . 5 |+ 53 10 B 3
18 Taghadugn . ... i o 1 201 135
19 | Bendugn ... - Fil] a9 7 31 T
2 | Kilborda a4zt e i | b 342 3
21 | Nerckoro . A5 297 15 o
22 | Jamassadugn ., e | 12 i e ] -
23 | Bokurella ... T ' 7l 40 5 ik 13
24 | Shirfe i | (8 33 i 35 14
25 Mamuria ... o | 43 23 2 20 0
26 | Dankiwalli... i 124 74 9 Y o3
27 | Benikorro ... ] 81 a7 7 43 16
28 | Eaballa ... i | 198 10 11 0 1%
29 Lﬂng‘ikﬂrrﬂ ik | T 54 a4 L1l 1
30 | Kafogo E [ 1M (it 1 | B89 2
41 | Ealinky ... £ | i e 1 245

32 | Kamabai ... et | Y 54 ) |
33 | Bumban e o102 6 | 39
41 | Kadakbana... i 3 232 1 L3
33 | Bundoo P i i 43 21 21
6| Makump e The Temmns | 43 25 15 5

AT | Mabomrka ... vE - | a ACLN | 1k
2465 1.532 161 S 233

Revarive Ixcipesce 1x Maves axp Femares—It is seen that of I,.J 32 males
examined 161 or over 10 per cent. had goitre while of 933 females examined 222 that is
over 23 per T cent. bl Euﬂﬂa_'_Tlm difference n the totals of males and females coming to be
examined was acconnted for in various ways by the chiefs. Fear of the white man, fear
of vaccination, fear of being operated on for goitre, occupation, and similar reasons were given,
The fact that smaller numbers of women presented themselves for examination would not, liowever,
produce any increase in the percentage of females who proved to have goitre, unless it is assumed
that those females who had goitre remained for examination in greater proportion than those
who had no goitre. As a matter of fact it i= probable that the reverse was the case
and that proportionately more females with goitre stayed away than those withont goitre,
Un severnl ocensions it was stated by the chief that women whom he knew with goitre had stayed
away for fear of operation; this was verified in some villages where such women with goitre were
produced late in the day after being reassured by their companions on this subject. [t appears
therefore that we may accept the lange relative preponderance of females affected with goitre

in the villages visited as a fact,
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NaTiveE TrEATMEXRT 0F Gormre, Kaivima, Grour oF Youxo WoMeEN ALL WIVES 0F oNE CHIEF.
Small incissons in the skin over the There were 7 of his wives affected with goitre, but
swelling. 2 are out of the picture.  Kaiyima.
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TasLe IV.
Showing the total numbers of ench tribe examined and the number of goitres found.

b FPereentage with Goitre,
. Total Males Mal th | Femal 1l~‘am|1 ith

Nume of Tribe. -a:-;innd- examingd, 'l}:?t:o.. mfﬁ.'nﬁ Gn:ﬁ: I Malos. 1 Foamales.
Mends .| 119 143 i R
Konno il il daB 149 | 176 B 13-7 454
Kaoranko ol 1,106 07 T '| 450 136 152 252
Limba e al% 241 4 228 (i} 1-3 21
Temne T 67 34 by

Towl .| 2465 | L33 61 | 983 sz | .. |

The fact which first impresses itself from the study of this table is that of all the tribes
whose members were examined the Konnos had the highest percentage of goitre, the Korankos
next, while the Limbas provided a markedly lower figure ; the numbers of the Mendes and
Temnes examined are relatively small, so althongh even 2o the resultz are somewhat suggestive,
we shall omit th-um from mmairI{-rnthm for the time beinge. Tt may be said that whatever are the
eanses which gwe Tise to R‘L‘I‘lli‘L in Sierra Lieone the wgre upvmnu i the Konno and Koranko
villages to a greater extent than they are among the Limba villages. It will be seen also that in
each tribe affected by goitre women are affected to a greater extent than men.  So far then we
have the following facts :—

(1) Goitre is endemic in Sierra Leone among the Konno and Koranko tribes.
(2) Women of these tribes are move affected by goitre than are men.

{3) The excess of women over men alfected with gqﬁh'lz 15 evident ::]1i1rl'|J.' at the age
periods from 11 to 40.

A CONSIDERATION OF THE FACTS FOUND IN RELATION TO
THE THEGRIES OF GOITRE MEETIONED.

GEosrAPHICAL SITUATION A8 A Facton.—Although the former belief in the cavsative
influenee of distance from the sea, altitude, and =0 on has lately wndergone considerable
modification, the statement of certnin  aothorities  that “ it does not appear to be
associated with any geographical or geological comlition ™ seems to be rather too sweeping.
Certainly, in so far as the Konno and Koranko districts are concerned, the disease is definitely
w=socinted with geographical conditions, innsmuch as these tribes occupy a country nt once
remote from the sea and of a mountainous character ; these factors are common to many endemic
arcas.

GeoLoGical ForMarios as A Facror—Nothing  suggestive of the effects of

ical formation was discovered ; it is recognized, however, that more specific information on

this subjeet ix required before exeluding the possibility of such effects. It may be mentioned

that thag'mlnglm] evidence which s available on the ‘Emillt [DJKE}' 1018 indieates that at one
period the sea reached the foot of the Koinadugu platean.

Dikr as & Facror.—Although the tribes vary somewhat in their consumption of indigenous
foods, no definite association could be establi-hed between the ocenrrence of goitre and the
consumption of any article of diet.

Occurarion as o4 Facror.—No evidence was obtained that the common oceupations of
those tribes which had the largest incidence of goitre I'f“l any cansal influence. It mny be noted
liere that there is a fact of some possible importance in this as in other diseases affecting these

peﬂp]m It = 'ﬂ'll.l;_.r taken as o w]mlt:i in all the tribes studied, the females of the tribe are much !

mmint.imtalf in contact with water than are the males, Certain ocuupuliun of women, e,
washing clothes and bathing their children and carrying water, necessitate much prolonged contact
with water,

Serric Coxpirions as o Facror.—It is stated that thyroid enlargement may result
from a mpﬁu foens in the body ; it i= not ;suggr'uh_d that all sﬂpﬁu sores, and toxie conditions and
ﬂ_phcnmlu have this eﬂ'ect_ Lllnundj' mmugh such effeet is stated to be pmﬂut sl wsnally [:1. n

ic focus situated in the tonsils, nasal sinuses, or teeth. No evidence was found of such
causal relationship during the investigation. At Kaiyima the personal and family history of
twenty-cight cases of goitre was taken in some detail and at the same time an examination was
made and any physical abnormality noted, A septie condition of the mouth was found in cight
cases ; the degree of the septic condition and its frequeney were not greater than that found in non-
gﬂlirmlﬂ.pgﬂnmc. While it iz possible that in some cases the E-L"ptli eondition may have had o eaveative
ﬂmﬂr i was not Pcrmlb]e to find easez in which {he influence of this eause could b estimated,
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Hereoiry as o Facror.—In most of the villages where goitre waz found to be endemic
exumples were seen which suggested transmission from parent to child. Sometimes the villagers
themselves asserted that a goitrous parent could not fail to have goitrous children. The family
|ﬁ=1nn ol twenty r—eigrht persons not l_‘l.l‘-l['- related affecied with pra:mmlnmd gﬂih‘e was taken, in
the atte mpt to ascertain what influence the hereditary factor might exert; the results are given
in Table ¥

TasLe V.
Showing the incidence of goitre in relatives of twenty-eight goitrons persons.

Relatives, Total Number. Number aflfeoted, Remarks.
Both parents in two cases
Parenis ... hi1H 8 {F:ﬂ.hﬁr only in one cage
Mother only in three cases
Brothers a4 i
Higtors ... 49 3

Tt appears from the table that Iwn'd'it:r LY ]:|a:,.' a part n the prn{hnt:tinn of gﬂitﬂ ]‘Iarﬂ, but
its importance does not seem great.

Coxcexitan Gorrre  was ooly onee observed in spite of the frequent statement of
goitrous persons that they were * born with it

Myx®pEyMa was not observed.

CreTisiss,—~COeeasional ereting were found, but they were by no means g0 numerous as
might have been expected from the high adult figures in some villages, The reazons of this are
obsenre, but it is possible that abnormal children among these tribes do not receive that care which
“““]d cnsure !.]|+_'1'r b"lll'\'i.\'l.ll.

Exoruruaryic Gorrre.—While many persons presented a certain d of exophthalmos
and some of those also had t||:.'mici enlargement, in m||}' two cases—males ugﬂentfaﬂvu years—
was the complex of syvmptoms found of exophthalmos, enlarged thyreid, tremor and tachyecardia.

Narvnal Dericiexcy or Excess oF Topixe or oTHER SvnsTaxces 1w WaiTem
A% & Facrop.—Reference lhas been made to the intention of e‘.l:nmillillg Fﬂﬂ-iwlﬂﬂr the
villages near the source of the Bagwe river. The villages which are the nearest to the
H'W'rw.-l\ iger water-shed proceeding up stream ave Tagbadugn, Bendugu, Kilbordu, Nemkoro,
and Jamassadugn. At lower levels on the river goitre was found to be prevalent; at
Tagbadugu no goitre was found among twenty males and fifteen females ; at Bendugu seven
casez were found among  thirty-nine mnles, and seven eases among thirty-one females ; at
Kilbordu no cases were found among thirty-twe males and eighteen females ; at Nerekore no
cases of goitre were found among twenty-seven males and eighteen females ; at Jamassadugu no
cases were found among seven males and five females.  The figures are set out in Table V1.

TasLe VI

Showing the goitre incidence and the babits of the villagers with reference to the Bagwe
water.

. Tatal With Taotal Wiih ioai
Village. Males, | Goitre. | Females, | Goitre. Drinking Water Supply.

TFaghadugn ... 20 | 5} -- Stream  from springs ;
enlers Bagwe.

Ht'millgll Py 49 i a1 7 Stream ani BH.EWE. y

Killordun a2 13 Spring, not Bagwe, ;

Nerekoro a9 13 e Two springs.  Bagwe 4
used for washing and S
hathing. =

=1
=

Bagwe.

Juinagsndngn

It s seen that if a deficieney of iodine or indeed any sulstance in the water is the cause of
goitre, such deficiency was found to exist at Bendugn where the Bagwe water is used as well as a
spring 5 it waz not found te exist higher up at Kilbordu where a spring but not the B.g'wg was
u=ed = it was not found at Nerekoro where two Hllrlllg“l were useid for drnkine water and where
the Bagwe was used for bathing and washing only ; it was not found to exist at Jumassads
whiere the Hagwe wias need for all ]Jllrlﬂlﬂ'ﬁ—dﬁllkillg, 'u‘:uillinga.l hm?hiﬁg. It 18 difficuly o
explain these fucls on & patural deficiency theory, unless we Enmmne that & water which
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does not  present deficiency  at its  origing  swddenly  develops  deficieney some  distance
down, It would be ]m:tikﬂu doubtless for such ||.11{-.i||:|||:|u||.m| Loy ez, but it wonld be more than
remarkable if, having just developed the 11:-lil:-i1rrrll|.'. it enddenly Fails to show evidenee of it when
wi come fo 'l':lghuillgll : here a stream from a hpring amd the H:l;;we iself nto which this stream
enters are both used for drinking., Lt does not seem probable that any nefwral deficiency of
iodine or any substance in the water will account for the condition found in these 1.'i]|fng¢s : the
same may be said of any setural excess of such substances in the water,

ViLLace oF NEreEKoro.—Particalar attention may be drawn to the village of Nerekoro,
hecanse it presents features which are in all probability almost unique. Tt iz a village which,
while situated in a hilly country, oceupics a position not on the side of a hill, nor in a valley among
the hills, but actually on the top of a very rocky eminence. Its position was chosen in the time
of tribal warfare as one of great security.  Although situated on the top of an eminence i is
eoncealed by the presence of huge granite 1 oulders which stand ont prominently and are of such
size that the ordinnry native huts are dwarfed beside them and arve effectually hidden among them.,
This il i= said to have occupied its present position since the time of the great-grandtather
of the ruling chief. Two cotton trees of enormous dimensions mark the burial place of his great-
grandfather and were planted at the time of Lis burinl.  No evidenee could be obtained from the
chief that there had ever been any history of goitre in this village ; this corresponded with the
facts obzenved on the present population.  Now, if goitre were due to any deficiency of or exeess
of substanees in the waters which form the couree of the Bagwe, we should expeet the incidence
of goitre at Nerekoro 1o be exceptionally high, It miy be argaed that althoigh the springs
which drain into the Hn.gwe at this level are not deficient 1n substaness whicl prevent guil]':-, the
Bagwe itself here may present deficiency.  This appears not to be the case beeanse at a higher
level still, at the villages of Jamassadugn, whose inhabitants nse the Bagwe solely, not only for
drinking but also bathing and washing, no eazes of goitre were found.

It appears then improbable that the presence of endonie goitre in the vegion through which
the chgwe river prasses can be accounted for by any watwral deficiency or exerss cither of iodine
or any other substances in the water of that river,

ArTiFician DeErpiciEXCY ok ExXcEs: oF Bunsraxces 1x Warenr az Facrors.—It
has been shown that the pmrllcm:e of gﬂ:ilr{! i the |‘]-:l;_."\\'t1 aren cannol IJEE.'\'I!IH;I!'IEI'! on the natural
]uﬂiue—deﬁci.enc}' Thmr_',.' in =0 far as the water is concerned.  On the other hand the facts which
were diseovered in the investigation woulld aceord well with a theory of the eansation of goitre
which would make the iodine deficiency an artificial ove, produced either by the ingestion of
faeal orgunisms or their Il‘l"l]{]llli:h'-; these alter ingestion acting in such a case as neutealizers of
iodine or as imhibitors of odine aha:urpriun. The ingestion of water which biad been Ex;m::l to
feeal contamination and had had itz iodine removed or fixed o sueh a manner that the substance
wag no longer available for absorption into the svstem after ingestion of the witer, would produce
similar results.  That such iz the explanation of the mechanizm by which the iodine deficieney
is produced is supported by the facts given below.

The inhabitantz of the Konno country have certain habits which temd to produce an unusual
amount of ]Iﬂ“l.lti!}h of water h}' fecal organizms ; it is the invariable custom for people of hoth
sexos to pﬂfoml their natural functions 1 water. So l.ll.‘l'i!"lit{"l_\' ig this custom established that
a special portion of whatever stream iz available for a village is set aside for the purpose ; <o that
for each village there is a latrine place for men and a latrine place for women, each of which
consists of a special area of the available water supply. * In the opinion of the chivfs consulted
on this |'l||.ﬂﬂ.i|;m there have never been any dry land latrines used by this tribe in their own
country except in time of war when, as an emergeney wmeasure, resort might be had temporarily
to snch a form of Iatrine. This method of disposal of zewnre is not ideal for the village
coneerned, even provided that the following conditions are present :—

(1) A well flowing stream.

(2) A loeation of both men's and women's latrines at a site down stream  from the place
where washing and bathing are done and the drinking water taken.

{3) The absenee of any village above them on the stream oceupied by people who have
similar habits, 1

But in fact usually not all and very frequently none of these conditions are present.  The
only stream or streams available may be sluggish near the village, the lairine places may he
gituated above the drinking water |}'|m.'n, and there may be at a ghort distance above a village or
collection of farms whose inhabitants naturally make uze of the water a5 a latrine.  Thus the
drinking water supply is in some villages very heavily polluted by exereta, while in other villiges
1O ['ﬂvqmmbl_f situnted on ]u_rgc anil well rtllmillp; streams 1t 15 much less so ot the ']"i"l‘i”f-'
water place ; in proportion ag the viver is rapid in its flow, however, the zewage from the village
above is more likely to veach them before lmrili-:utiun |1_r sedimentation, agitution aod other megns
kas had time to oceur.
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Tue Coxpirtion or rae Drxkixe Warer Sverny at &4 Vinvace Heaviny
ArreerEn By GorrrE—The village in which goitre was found to be most prevalent was
I":l'li'l'itll"l- nn il:llpn:irt it Far=sized  vills nge where  the Paramount Chief  resides,. Here of
-:l‘ﬂ‘!nlt-ll'te maleg examined thirty-one, rh-l i= 41 por cent., had goitre, while of seventy-three
fomales fifty=three, that is 72-6 per cent.. liad goitre.  IF t'hm the villagers of Kaivima n;*quir-eq:l
their goitre by reason of drinking Fecally-c LIIII'I'LIIIIII."l.lll.I. water, we shonld expect to find collateral
evidence of this on examining the condition of their intestine as regavds infection with parasites
which are normally conveyed from infected to healthy by means of ingestion of faeeally-
' contaminated material.  Such evidence was obtained ; it was found that of 144 persons examined
L-'L;;hl.v-sltx had ova of Asearis embricoides in their feees and 102 had cvsts of Entamaba enli g
the figures indicate a serions amount of infection rie the mouth. These two parasitie species
were cliosen as thr;-}' spemed to alfoed a better mdication of the Tmrtir:nlal' kind of contamination
which is to be correlated with the incidence of goitre than do the ﬂ]lﬂflll.‘l-‘tmllﬂﬁ* strongy loides
and bilharzia ; these last theee are capable of gaining their site in the intestine rio the skin.  The
amount of infection with recognizable intestinal parasites in  general was potably higher at
Kaiyima than at any other place examined.

Before going on to the considerntion of the water supply at Kaivinm some native beliefs
|:I‘.'-F-'|.'r‘-"|.' |||.|:'|:|ti|:"|..

Some Sigrkra Leose Namive [pgeas oF rue EripeMionocy oF Gorree.—In
pasging through the Mende countsy inguiries as to the presence of goitre were invariably received
with amusement ; it was at onee pointed ont that that disease was a Konno disease not a Mende
diseaze, At Jiama (Nimmi Yemma) while it was admitted that goitrouns people undoubtedly
lived there it was stated that they had aequired the disease at Kaiyima. The Jiama story
relating to its oceurrence at Kaivima was very eivcumstantial and was as follows :—In the old
l'].ﬂj'zi certain 'lllhl-||i='1~n‘r men observed that the water of a cortain stream at I{ai_vima prﬂﬂﬁl:[ﬂ
“hig necks™ in Ilm-q- who drank it.  The intelligent men otilized this Lamw'lwlgﬂ for the purpose
of revenge, siving the water to their enemies to vrIl ink so that they developed vig necks.  After
a time, hnwmvr. other iH""!]ii" got to know about this property of the water and as a result some
of the intellipent men themselves 1'1!1.'{!IHPE[1 big mecks.  When this stage was reached it was
clearly time to take action, so the stream was put oot of bounds very strictly. Even today,
however, women who are jealous arve in the habit of giving their rivals the water from this stream
in palm wine and their vietims get big necks ; so short a period as a week's drinking of the water
will produce goitre.  Thiz account of a water with goitrons properties at Kaivima is accepted as
vorrect by some of the villagers of Kaivima itself, but otherz say that while it is true e]mt-t}w
stream was long ago condemned for drinking purposes this was done solely beeanse the stream
had become so greatly polluted from use ag a latvine that its water was not considered safe.  In
these two accounts it appears probable that there iz more than merely an interesting coincidence,

It is believed by the majority of natives that :—

(1) Goitre helongs to particular tribal districts or parts of distriets.

(2) Some goitres are hereditary and deseend from either parent.

(3) That goitre is curable by native method= of treatment when small (the method of
treatment seen was incisions in the skin over the swelling. ) ;

(4) That once developed Fully it never goes away.

(3) That it is not a contagions disease from hushand to wife.

{(6) That it comes originally from drinking certain waters.

Tue Warer Sveeny or 1k Viekace oF Kayimma—The conditions of Kaiyima
as regards water supply are as follows :(—
(1} The river Kaiso passes between the village and the present rest-honse  From
north=west to south-cast. It bends and Prasses belund rest-honse,
(2) Sewi river passes from north-east along the edge of the village to join the Kaiso
at the sonth-west corner of the village.
(3) The Beyi runs from east through the north end of the town to join the Sewi river.
(4) Sukubevi river runs from the north along east side of the village to join the
Kaizo at the south-east corner of the town.
(5) A small stream from a spring behind the rest-house goes south t-ujt:rm the Kaiso ;
this is the rest-house supply.

In the rough map are shown the relationship of those various streams with the town,
and thuse point= which are used for various purposes are marked. All the rivers, with the
vm.--.-piiuu of the I{ﬂim, are in L'mTII._'r small we:—eﬂy streams. Lt will be observed that at =ent
the Sewi rver, which is the one supposed to have been condemned becaunse it was a ME‘
i= still openly used for drinking purposes above the town.  Agnin it should be noted that just
below where it joins the Kuaiso is the women’s place for obtaining drinking water, washing,
h.illl"u:l", and latrine.  The b'-u]uﬂ:ui 15 nael for drillLilw_ washing and latrine, and the Kniso
just |;|-e low the rest-house is the I:I:H."Ilh washing, hal;]'nng and lateine plase. The condition of
the Sewi rviver and its mavgios is such that no description could effectually convey an idea
of its imsanitary state. Above the town it is to-day vonsidered perfectly permissible to use

|
|



— KAIYIMA —

To Krute -

------------ o, GGKJ
ﬂri&.l"ifﬂﬁ' - %% 5-:"'., o
Washing %%0 :

SUKT-BENI  STREAN

%
. ]
7 5
Drinkin ;
& Washin o
{ Women e
il
(Men's) Washing & | |
Latrine Place ' .
_.";"f Rast
Ty Housea
AR
To Bagwema ----""—- -

-----

-==-=-- TO Jiama

-






79

its water for drinking; in all its length past the town it is used for washing clothes and
bathing, especially by children. When we consider that women and childeen going to fetch
water f].l‘ti.nkillg are su]:pﬂﬁt:d to cross 1t and to =0 much farther for their sllp}ll.'r, it will not
be :aurpriuihg if we find that fn:l{u:!utll.' they save themselves the trouble of the longer journey ;
penp]e T il m:tuu“;r tnkiug water 1 vezzelz [rom the Sewl on *!minj; "th'.rm;;llf{:d about 1t
explained that they were taking it back to their honses for * building ™ purposes,

Tue Hasirs or Tag Koraxsko Trise 18 Repatios To Tueie Warer SveeLy.—
As has been stated the Konnos use their water supply for latrine purposes.  In the Koranko
country this habit was not either a universal one nor an acknowledged one. It was frequently
observed, however, that in many villages, although the water itself was not used, the edges
of the rivers and streams were s0 used. The result in case of a very slight rise of the level
of the water in the stream would be a condition of affairs only a degree removed from that
found in the Konno country.

Tar Hamirs oF Tuk Liveas, Mexoes axp Teuxes 1% Benarion 1o Toeie Waren
SvprLy.—Among these tribes, who use the land for latrine purposes, the direct contamination
of the water naturally tendsto be less. [t is worthy of empliasis that the portions 6f these tribes
geen were sitnated in a much less hilly country than the Wonnes amd Korankos,  Variations
in the contonr of the country may make important differences when it eomes to a guestion of
contamination of water supplies with human and other exeretn.  Assuming that a tribe living in
a hilly conmtry had the habit of wsing as a dry land latrine a place 100 vards from a
drinking stream, it might vet involve very serious contamination of the water supply ; ecspecially
g0 if the land consigted, as in much of the Koranke country, of impermeable rock from the
surface of which everything was quickly swept by a shower of min into the stream, A similar
habit among a tribe where the land was flat and permeable would be, relatively speaking, devoid
of danger to the water supply. It appears clear that given similar habits in respect of the
use of the land as a latrine, the population of a hilly country will usually suffer greater
contamination i their water :.-llippl}'. But a consideration of water-shedz will show that the
matter of contamination of waler EIIPITHIH- ig a complicated one.  Near water-sheds, villages
which obtain their water from springs or spring streams run less risk of pollution in the water,
But the villages just below which use the river into which such spring-streams discharge will. in
proportion to the slope, impermeablencss of the ground, and the divect contamination of the water
above Iﬂ:iem., receIve f p-ullut-ed water,  Sll lower down we have to deal with a rise i the level
of the rivers l].u;n'ng mins, a factor which becomes pmgn!::s'n'tr[_'.' e i.lll}mrhmr a8 we oo down
stream. Such a rise of level might have two quite different eftects according to the habits of the
villagers. For example, in Koranko country where the dry margins of the vivers are vsed 2 a
latrine, a vise in level of the water will mean inereased pollution.  In the Konno couwntry where
the water itzelf is used as a latrine, a rise of level would not add to tllu']m":ltiun': an the
contrary, if accompanied by better flow, it would diminish local pollution.

P'eevESTION AXD TREATMENT.—The rosults recorded from the countries in which the
prevention and treatment of endemie goitre are carried out by the supplyving of iodine in some
form are striking. Over a period of three years Drs. Maine and Kimball examined 10,000 girls
in Akron, Ohio. OFf those who had moderately enlarged thyroids and aceepted treatment 787
per cent, showed a decrease in size of the glands ; only 12°4 per cent. of those who did not aciept
treatment showed deerease ; the totals accepting and refusing treatment being equal.  In
St Giall, Switzerland, fodine prophylaxis was adopied for all the school children. In 1915
BT per eont. had th;rmid 3 aﬂ{:rnlmriml of three years il ine |}mph}'|m:iﬁ in 1922 {m]:.' 13 per cent,
had El:]u.rgtﬁ l;hfmlllﬂ.

Ture Ervecrs oF GoiTRE.—Lven in so far as adolescent and adult goitre is concerned in
this conntry, the condition produces a very evident impairment of usefulness of the individoal,
On exertion the persons affected with goitre show evidenee of fatigue more rapidly than
non-goitrous persons.  As the enlargement progresses there ensue pressure effects which often
prove severe or even fatal.

SUMMARY AND CONCLUSIONS.

(1) Goitre iz endemic in the Konno and Koinadugu districts of Sierra Leone,  Of
thirty-seven villages examined twenty-two were affected.

(2) OFf 534 Konnos the males were affected to the extent of 13 per cent., the females
to the extent of 45 percent. Of- 1,166 Korankos (Koinadugu District) 135
per cent of the males and 23 per cent. of the females had goitre.

(3) Goitre here affects females more than males, and especially 2o at the age periods
from 11-40.

{4) Evidence is given that in so far as the goitre of certain areas is concerned, a natural
iodinc-deficiency in the water does not appear to explain the facts,  The most
heavily affected villages were not those at water-shed ; some villages at the
greatest altitudes were quite free from goitre,
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5, Those iribal villages which showed the highest ineidence of goitre showed also the
greatest 1|1HF|'{J-* ol |JHI|I-I:liHII- l.:l"r hwman exereta of their llrilllr.ing wialter Sllppiv.

(i) /ff iline-deficieney is accepted ag the eanse of goitre, the facts heve would be best
explained on the the ary that the deficiency is either an artificially ||n:r:|m sl e,
or olse ane |:|'{|4|.n|| | JH. mlTlllnl aFene fis Imt understood which fail to come into
operation at the greatest ali i:hlllt‘!i.

RECOMMENDATIONS.
The recommendations made here are based on the aceeptance of the facts :
{ar; That |11-m"1.' foreal contamination of dr'ml:ing water is associated in the areas arhldiad,
with a |Li’_;'h goitre ineilenes,
(#) That deficiency of iodipe in the system iz the canse of goitre.

(o) (1) An effort shonld be made to produce a material and permanent change in the
practices of the inhabitants of certain of the endemic centres with regard to
their water sapply.

(2) The effort should be of such a nature as to ensure the active co-operation of the
chiefs and the lmu]rin,

(3) A permanent sanitary demonstration is snggested for the education of the natives
concerning the advantages to themselves of—

{ i) ensuring that their water snpply is kept free from pollution
{ii) adopting safe methods of disposal of human and animal exereta
(i} utilizing for agricultural purposes excretn and other village refuse.

() The villages chosen for this demonstration should be ilnpurtmﬂ ones, such as
Kaiyima in the Konno country, where the most rapid results might be anticipated
From an amelioration of the present conditions,

{5 The exiztence of the demonstration should be hmligllt to the I:nnwleﬂg'aﬁf all
chiefs, sub-chicfs and headmen of villages, and they should be familiarized with
the advantages which would accrue to their people imitating the standard set up.

(&) (1) SBinee the intvodvction of iodine in some form inte salt is re to have
produeed good results in some experimental areas, especially in Switzerland and
Ameriea, an attempt along theze lines might be initiated here ; thiz would be
facilitated by the fact that all the salt used h_vr" these tribes comes from Freetown,

(2) It is suggested that if soch an attempt iz made it should be at first ona very
restricted =eale, andd in such a place or places that the progress and resnlts of the
preventive measores mas be earefully reeonded.  Adeguate supervision appears 1o
by |J:lrI:i: |||'1:||\ NECEEsary i r|1=||inf- with native races, where the Iﬁgl'rl}* urgtni:!tﬂ
eontrol which exists in B O R l:-uunl:l ies 18 lneking.
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APPENDIX XI—REPORT OX AN INVESTIGATION INTO THE PREVALENCE
AND TREANSMISS10X OF HUMARX SCHISTOSOMIASIS IN SIERRA LEONE.

LBy D. B. Brackrock, s, IMeector, Sik Avreen LEwis Joxes
Resgarci LABORATORY.

INTRODUCTION,

The investigation was carvied ont during the mooths of December, 1923, and January and
Febimarv, 1924, mlliull:mﬁllla]\ with the 1_"II|:|IHL'I. it endemie g-mtre,,u? whirh a report has
already hm'u subimitted. “11. major portion of the work was done in the hilly Konno and
lxuuul.kn countries, the regt in the wore level eountries of the Mende and Lamba tribes,

SCOPE GFF THE ISVESTIGATIOXN.
It was desived to obtain informataon bearng on bwo gquestions ;

(a). The incidence and elffects among the popilation of infection with rectal or ||rirrn.r}r
arhiatorominans,

-
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Kamwima, Sewr RIVER.
Waomen and children at washing and latrine place,

HAIVIMA.
Snail brecding place, taken from Bridge to Mission Lukibey's
River C.M. at gpot where snails found.  Village behind,

Hamvima, Juxerion oF SEwl BiveEr RioHT with Kaso.
Woman's washing, bathing and latrine.
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(&) The identification and biowomics of the suail or snails which act as intermediate hosts
in this country.

A. THEE IXCIDEXCE AXD EFFECTS: AMoXNG THE PoPvLATION oF IXFECTION
witTih Rectarn ok UkRixarY SCHISTOSOMIARIR,

1. REcTaL Scuistosomiasis.—The examination of the fwees for the purpose of
dmglluﬁing this disease is attended with some :Iiﬂicult._}r among these tribes, hoth pagan and moslem;
to a less degree thi= applies also to the examination of urine.  Great reluctance was shown by the
natives throughout the investigation in allowing the examination of excreta, This iz due chiefly
to certain beliefs which these people hold eonceming possible evil effects which may be produced
by the person into whose posgession such matervial comes.  Fortunately, in gome eases the chiefs
and hieadmen wers mﬂlghlf‘nﬂl enough to assure their |J¢u|:]vu that the H!l:llt, mian did not possess
sufficient knowledge to at,.[|||1n'.1 evil power over them by sue th means,  This assurance was
cffective usually to this extent that the older and more influential pmplu sent their voung
relatives to be examined | The number of persons in whose cases the examination of freees was

wossible was 188 of whom 134 were maleg and fifty-four fomales ; of these 134 males twenty -one were

Mendes and 113 were Konnes ; of the fifty-four females all were Konnos.  Ouly in one case—a
female—were iunninﬂ-:{pimui ova of 8 fematebivm foond o the fll.'l.'E!F:, and this was p :’S:-hh'
due to contamination from the urine which was heavily infected, The figures are sufficiently
large to show that reetal Schistosomiasis, due 1o 8, pumsend, i it exists at all in this region, is
rare ; some further evidence supporting this view will be produced in the section dealing with the
snails.

2, Umixany ScuHistososmiasis.—In thirty villages the urine of as many persns as
posgible was examined ; any infected cases which had clearly aequired the disease in other localitios
were excluded from the fgwes, In Table T are given the fignres for each village, the total
H:nminm], males and females, and the pumber affecied ; the names of those vil[ugcﬁ 1 which
infection was found i the pu]'hu]utiun are printed in dack type.

TanLe I

Giving numbers of people infected with Sehistosomes in the villages visited, as shown by
;II’M“W l‘lf LA | II'I 'tlrll'.ll._..

No. of : | Total | Total | Malew' | gy | Femles
1~"'iii.‘\l!;'-'- Name of Village. examined, M:llm _I?IE::.H Females, '15:;’:‘__‘1_"
= Ce I S
1 Panguma e | 136 | JLLY] 74 B 25
2 Dodo ... 13 13 )
. 8 Jockibu o i 14 149 .i
4 Bambawuru ... 11 11 i e
] Jiﬂ.l:ll.'llln. T cer i Ll i 26 14 12
g ?ﬁ EEE gas LR} LR} ";;.-! i—-l-" 1?‘ ]l.} r‘.
BB Teagironss. = i | o e
!"' h[aiiluli LR R L aEn -E -a LR - 1:1
10 Halyima A o 155 ] 49 il (T
ll- ?aiﬂ .- e L amn :!EI m‘ I - e
I'E Sﬂf“’“ia - ERE R amn i; {.. e -
]3 El‘lllﬂ EEE mEE e am 1'1 1'!- LR EEE
14 Banda Kargfaia ... Gt ] i) e
15 Eimd“g’“ rre EEE ams IT IT Bew EEEY
16 Bombnmkorro ... 'Eei 1{:2 =k
17 Kurubunro i i o
13 sﬂkmua LR . R I5 15 E -
19 Hﬁrfh LR LR L R IH lﬂ - -
Eu Mﬂm“ﬁ“ LR - ey I& 1:. LR L
21 Dankiwalli 21 21
a2 Benikorro Lt 16 12
E:i Halﬂll“ amm LR} LR} h¥ -II‘I; ﬂ EEE LER] LR L]
24 Lengilorra . i e i
25 I{ﬁ[ﬂgﬂ PR EERY CER} e 25‘ 2:-!' EEES LER] saa
2“ K.alil'lk}' EEL] EEE] CEL ol l‘i 13 EEES LR CEEY
21 Kﬂmﬂhﬂ.i P R, e §EE .17 -II 1 = =
2!5 H‘ll'llﬂ.:ﬂn - mew mmn EFE 'ii' '1! s sss Bam
2!' Eﬂd.ﬂkhﬂ.nﬂ BEs . T EI u pwa sam .
40 Bundoo ... L el (i ek
Total b1 s 194 1400 10

*Probably aequired elsewhere, bait the cases could not be found for interrogation
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(3) Physopsis sp.—nearly allied to globese, Morel. This was found at the following
plices,— Panguma, Jiama ( Nimmi Yemma), Pava, Jiamn {\Il'lm'l:l Korra), Taike, Bendu,
Eai}'illm, Sokurells and Bepikorro. It was found to contain corcariae which nmrph::lugn.allj
appeared to be those of 8. hemotobium and which were subsequently proved to be =o by
means of infecting animals (guinea-pig and monkey) with them, and obtaining adult worms.
This :J.tmil, ns s sedn, wns present in the Mende, Koono and Koranko countries. It will he
noted, however, that it was found in only two of the l:ln-l’.'lbl visited in the Koranko conntry.
The apparent renson of this is mentioned below.

2, Boxosmics or Puvsopsis—3Some observations which appear worthy of recording
were made on this smail. The smail was found only in certain situations ; in water which
lay or van slowly on a muddy bottom, where weed or grass grew in the water, and under
shade ¢ i “E']"l"'""-"i that these three |:".=.-|_'tu:|1.-:-—111||:|, weed and shade—were cssential to it in the
water of the localities in which it was found. It was never found by me in a stream which
had a elean =andy bottom, even though weed and overhead shade were present.  Further, it
wag often absent even in places which looked at first gight admirable sites for it, in water—that
iz o sav—with hade, mnd and weed @ examination proved that the wmud layer at the bottom
of the water in these places waz only a thin layer lying over sand. Thiz snail likes mud, and
thiz mud-living habit donbtless explnins it distribution in the country traversed. In the ]\iily
country the stream bottoms were eoverald with zand, and owing to the quick flow there was no
silting of mud.  Consequently, this snail waz not found at the villages situated round the base of
the Loma mountamns, Ludeed, i the Koranko cuullt.n, it was uuh rlJII!I[I on the route traversed
at two places, Sokurella and Benikorro, both in relatively low-lving country. Its habitat is
important from the point of view of prophylaxis against schistosome infection. It may be
mentioned that it was found in large numbers in a wet rice field at Jiama, which was practically
marsh land ; on the other hand it was never found in open quickly-flowing streams in the same
locality.

IxFecrion o Pavsorsis with Cercariag oF Huuax Scuistosomes.—The figures
given show that of 1,537 specimens of physopsis dissected 306 had cercariae of some kind present
in their tisswes.  Out of the 306 there were 184 infected with the cerearine of . hematohinm
which was, ag shown above, the only schistosome paragite affecting the population examined. In
some cases where cereariae of 8, hematebivm were found other ecveariane were also present in the
s snail.  Again in suails from some localities, litile or oo infection of any kind wag found ;
the variable rate of infection from different localities was a YEry slrILm" |:-||tl|ul||ﬂr|:m. Etm!a]ﬂﬁ
of this are given in Table V in order of increasing infection.

Tanre V.
Number of Numbers infoobed
Loeality. Pliysopsis with cercariae of Percentage.

dissacted, 8. hematobinm.
Jiama (Nimmi Yemma) ... 4937 12 24
Jianma (Nimmi Eorro) ... 200 13 L
Bendu 160 18 112
Taiko W 48 o 1t
Kaivima ar a a73 112 30
Fava: ... e e ) 21 4240

On considering the Factors which result in the production of a high rate of infection in these
suaile, 1t was found that the infection rate was :Iiue::tl}' Pru]mrtiumil to the contmmimation of the
water ?'“[llll\ 1n “ 'Illlﬂ.“'l h\ Il“]“ an excreta. rl“} ﬂﬂ"{.l‘t- I:If e|even o ‘*-'Im" Htiﬂ"ﬁ“'l.' if uﬂﬂ fﬂ‘r
latrine purposes, in |qufur'1ng a high infeetion of physopsis with cercarine of human sehistosomes
is elearly seen on analysing the Jiama (Nimmi Yemma) figures.  One section of the village goes

to a spring for its drinking water. The path to thiz spring passes through a shallow muddy pool

into which comes the water from the men’s latrine situated a few yards away. From the spring
a stream runs towards the village and turns sharply into a wet rice field just before reaching the
pool mentioned.  The spring and the upper part of the stream from it vielded no physopsis ; the
water ran on a bed of coasse gand.  Lower down towards the village a layer of mud formed
on the sd and a few physopsis were fonnd heve,  On following this stream into the riee ficld,
where it became lost ‘n marshy ground, phyvsopsis was eagily found usnally on weeds or on thr,r
underside of fallen leases ; many were in the mud and eame to surface after the mud had been
trampled down.

In the pool ad’ac at to the latrine physopsiz was also found ; the pool water did not enter
the rice field but shirt d alongside it for some diztance. The resalt of disscction of snails From
these different :on.c . s illuminating, and iz set out in Table V1.




Rice FieLn, to left of Path beyond Xo. 7, Jrama, Nisuxn YEMMA, KoxyNo.
Jrama, Nimini YEMMaA, Koxxo. Breeding place of snails (infected) pool
H:E:Iilﬁ,_, Tl il!!’|.'|;l:|;|,|, below latrine.
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TarLe VI.
Cercarine of 8. hematobivm found on dizsection of E:hym}mi:ﬂ at Jiama ( Nimmin Yemma),

Source, Tn}.‘ili!ﬁh!l::ll.{'-l:;l‘“i" Total infected. Percentage.
Rice field e S 430 1 ) 3]
Pool adjacent to latrine ... i 11 T

The present position at this corner of the village is that every one in going to feteh water
from the spring has to wade throogh o pool of water which is a veritable sewer amd contains
highly infected snails.  This pool is an ideal one for the dissemination of eercaviae from infected
snails and most children in passing through the water play about in it for some time.  Situated
in such favourable cirenmstances, the infected snnil is able to do the greatest damage to the
maximum number of people.

The facts noted here were confirmed almost immediately in the case of two villages in the
vicinity, Payu and Taiko; from each of these villages people had come for treatment, Az o
return they were asked to collect snails.  The instruetions given were that they should go to the
place where the men’s latrine was and seavch the water there.  The results were from Pava fifty
Ph_','m}}r_-aigi of which twenty=one that is 42-0 per cent., wers infected with corcariae of N, Aot
bivem ; from Taiko forty-eight physopsis, of which cight, that is 166 per cent., were similnrly
infected, A messenger was next sent to Juwma {:‘;Lmni I{m'ﬁu} with identical instructions, He
returned on the 29th December, 1923, with nearly 300 physopsiz of which 200 dissected yvielded
cighteen infected with human eercariae, that iz 9 per cent. It iz of interest to note that the pool
at «Jinma {Himmi Eﬂrm} i which these snails were found dries s i the d;'_-.- =Cason. A
messenger sent there .-'L]:ul'“ found u:u.ly #1% PIIJ"HUIH‘J.‘ alive mn the oued, at thi= |J'-1rt1'l'II|.'ll‘ spot.

Ph]m;l]mﬁ;a, then, n addition to hl_‘iug‘ a mmd snail ]ll-ﬂ', 15 also {llliler i'luﬁnitx-ly a sewage snail
and to a marked degree. It was observed that those physopsis from the water latrives weve the
lnrgest and most active of all found, as well as being the most heavily infeeted with human
schistosome cercarine.

The fact that at Jiama the latrine snails were rvelatively few hut hu:n'il:l.' infected while a
few yards away the rice field snails were many and seantily infected is one which may prove of
considerable importance from the practical point of view. It is evident that a comparatively
simple modification of the latrine arrangements of snch villages should result in a great diminution
of human schistosomiasis,

The cercariae of 8. hematobinm found in physopsis will be fully deseribed in 2 communiceation
to the Annals of Tropical Medicine and Parasitology. At a later time a description of all
other cereariae discovered will be given. For the purpose of this report such purely scicntific
details would hardly be suitable,

Restsraxce or tue Pavsorsis se, 7o Deyvisc.—Experiments were made in order
to ascertain to what extent the snailz could survive alterations in their envivonment, especially by
drying. The appearance of the snails after comparatively short periods of drving is deceptive ;
the animal retracts very far into the shell and looks as if it were dead, but on immerszion in water
it expands slowly and resumes activity.

(1) AvteErxate Dryixe axp Boakiye.—Five soail: were placed dry in a glass dish
in the shade. Thl}y wWiere lwpl thus for s period of twenty hous and ‘tlli,'l!;l:];u_*g-d in water,
After four hours in water the whole process was repeated.  All five snails survived two days of
such trentment and three survived over three days,

(2) Dryive.—Two snailz glued on a card were exposed alternately to sun and shade for
forty-eight hours.  They were still alive and moved actively after soaking for an hour and a-half
in water,

Theee snails were tied in dry muslin and placed in the shade,  After three days they were
put in water. One was alive. This one was subjected to alternate drying and soaking as in the
first experiment, It survived until the ninth day.

Five snails were tied in dry muslin in shade.  After three days three were alive ; dried and
teatod ag:ill on the fifth I:'Is_v, thee wers still alive ; on Il:il’r-illg on the seventh l.l:i.y t]'u'_'r were dend.

(3) Grapvar Drevize ox Mupn.—Eightcen snails were placed on wet mud in shade and
the water was gmllnnll_].* drained away from the veezel. The spails remained on the surface of
the mud adhering to it and retracted within their shells.  On the thivteenth day all the snails wire
placed in water. After a long period fourteen were alive and active. The first showed sigus of
life only after over an hour's immersion and the last only after ten hours immersion,
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Derrn 1x Sorr Mup aTTaixen oy TR Sxarns—Many experiments were made to
see whether 01X [Hs e to sun on wet mud o on i.ll'lriug mud wonld cauge the spails to hl"‘;’r’
themselves,  In only one ease did o soail go so decp as an inel and a-lalf from the surface, in
the vast majority of cases they remained either on or just under the surface.  Direct ;mn]igllt
Wi m|ri:l|l1..' fatal to 2nailz ]_1.-i||.1-_5 M1 I:Il‘r'l.' muned.

These 'E\]'H'ﬂllll"lllh 'FIIH'I.H! that the reststanee of this snail of various alterations in s
environment s |J:|. no means negligible,  The prac stical importanee of the possession of such
resistance by this physopsis sp. is 1||.||! merely cutting off or diverting the water for a few days
in infected areas will not ensure the death of all or pm}mlﬂ_'!.' even many of these snails.

Mernops or Prevestios oF THE IDisepasg.—TFnough has been gaid to ghow that
the prevalence of the disease wml the morbidity resulting from it arve sufficiently great to
deserve attention. It has been said that while we have in antimony o very powerful and
efficient dreng for the treatment bf enszes it would be unwise to attempt its use on a large scale
here with the wlea of i:andilt:ning the disease, It nppears that other means than this must be
adopted, as we know that if infected snails remain the people will become reinfected,

Sanitary edueation appears 1o me to be the true and practical solution of this problem here.
It was my habit at every place where time Imrmithul to explain very f||||=:,' tio the chiefs the
exact objects of the imvestigation. The chiefs and their advisers were not slow to ap ilh!
the varions points which were discussed. In some villages, g, Kaivima, the l)eol:
alrendy prepared by tradition to believe in the possibility of goitre being due to the fml
contamination of the drinking water. In the ease of schistosomiasis their interest was very
keenly aroused and they were given an opportunity of following the life history of the worm,
from the egr in the human wrine to the pepetration of the animal skin by the cercarine.
They saw the snails which were collected in their village pools and were shown the cereaving
which came out of them on dizsection. They betrayved, it is true, some astonishment bot no
ineredulity ; on the contrary they expressed in their |:||w-1in||r- a very intelligent grasp of
what Ilu:v saw. =Some of tlmlr\, for H.unpl{r Paramonnt Chiel Toto of .]m:lrm and  Paramount
Chiel Fazuluku uf Kaivima, announced their willingness to put into immediate operation any
law which might be made for them as regards the use of dry land latrines. They furth-er
stated that if such laws were made they would ensure that they were rigidly observed by
their people,  These facts are mentioned in order to show that these Paramount Chiefs do not
regard  their peoples’ enstoms in these matters as by any means saperosanct or immutable.
The customs are =imply what the people have been brought up to do, and the chiefs say they
ean be altered if the rensons for altering them are adequate and mode quite plain to the people.

The tribal system can therefore be utilized as a means of educating these le in
sanitary laws just as it ean be used for edueating them in laws relating to any subject.
1t is, however, cszential that the first step in this direction should be by example; a =ingle
comerete 1-:i|||n;b|=l.= will do more to convinee them than any amonmt of |H.'rf:‘.'l'l‘l_'.' soand  theoretical
teaching. It is probable that the objeet lesson of a permanently improved village in their
midst will be more vapid in its effect than any other form of edueation.

SUMMARY.
i} This -Itl'lu'l_".'ll:i.l_"}l:‘tllrlll mto the !}n-vuh:m:l_: of luman sehistosomiasis m Sierra Lieone did
not reveal the presence of 8, mausoni either in Fuees or urine. !

() The fact that the only planorbis found, while harbouring many other eereariae, did
not contain those of N mensond supports the conclusion that 8. weaseni i3 not endemic in ﬂ'lg
I't'!:illll'l!i l!‘.‘ﬂt!]'l.illl"l].

43) In zome districtz there i= among the population a  high infection rate with
&, Beramnertolifaem,

(4) OF the snails dissected the only one which contained cercariae of S. hematobinm was
phﬁ.m;m’: A m-;u'lrr akm to I;,r!m"m.f;r {fhlm-p[m}

{8y This sunil was found in all places in which the population was affected 'l.lj*ﬂﬂnm-
comniagiz amd in which it was possible to colleet the 2nails.

(6) It was not found in any village where schistosoniasis was not also found in the
population.

(7)  This snail is here not only a mud-living but also a sewage-living snail.

(#) MHigh infection rates with luman cereariae in this snail were found when it was
colleeted From water latrines, ez, 42 por cent., in the village of Paya.

(9) Infected persons often come veadily for treatment.

(10) Reasonz are given, however, for refraining in Sieira Leone from embarking on
any selweme for the ermdication of the dizseaze baged on the treatment of infected persons:
a selwne based on edueation 15 surrested. .

)
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RECOMMENDATIONS.

In the belief that no other means will prove so eflective as example in inculeating
satisfactory hygienic habits it is recommended ;

{” That a lm-:l'l:.‘ ganitated \'ﬂ]:l.-;u af  some '||n|u|rtu|||:;.c ghould be selected and prut in
a state of t-ili.ll'ﬂllghl}" gl}ﬂll'] sanitation and so maintained,

(2) That such a village ag Kaivima, which appears to fulfl the requirements {having
a goitre rate of over 56 and a schistosominsis rate of over 72 per cent. ) ghomld be the villnee
selected.

(3) That the sanitary scheme should comprise—
{(a) provision of a pure drinking water supply
(&) provigion of a gafe method of dizsposal of exereta and village refuse sway From water
{e) provision of snail-free bathing and washing places for all classes of the population
(d) the treatment of such polluted waters as those of the Sewi and Sukubeyi streams
(t} the effeetive control of the wator :'llpln-l:.' and the imt,lﬁng Ijla{:v-_-:.

(4) That when the sanitary improvements are finished and the Paamount Chief has the

mensures in operation, the chicfz, sub-chiefs and headmen of the adjneent distriets should he

« made familiar with the seheme amd ghould be wvited to wmitate it i their owno 'l'i":l_',{l.‘-‘ HES
soon as possible, .

(3) That the scheme, while satisEving rigidly the sanitary vequirementz, ghonld involve the
least ihle departure from the simple mode of Life of the people. The details of 2uch a
1 | Bk
sehieme will l'l;.'lll.'lil'i_." very eareful considersation,

APPERDIX XIT—REPORT OX THE INVESTIGATION, BY MEANS
OF EXPERIMENT OXK FOWLS, OF CONSTITUENTS OF THE
FREETOWN PRISON DIET.

By D. B. Brackrock, a.p., Dicgcros, Sic Avresp Lewrs Jouxes
REsEARCH LaABoRATORY,

Equl-rim[-nia on fowls were undertaken in order (o determine, if possible, what relative
influence the varions factors mentioned in the previous report' exerted in the ultimate produetion
of heri-beri in the prison population.  The evidence obtained from these experiments corroborated
wany of the conclugions alrendy reached. Since the clinieal investigation had revealed the
apparent effeet of lack of exercize in determining the incidence of beri-beri i tailors, ex periments
to test thiz were made on fowls, These v,‘clu-rinmuls, which arve veferred to in zome detail Iu-luw.,
showed that lack of exercise has an important effect in determining the early onset of polyneuritis
in fowls.

ExpeEriMExT: 0% Vaniovs Awricres o Digr.
Rice.—Experiments were done which were designed to show whether rice as supplied to the
]:rim.m Wis m‘nhleufprqducing ]mly“cuﬁlig in Fowls—
1. When newly harvested.
2, When old and infested with weevils, cach treated in the following ways :—
(@) cooked for short periods=
(&) ecooked for long Iberiu:l:-i
{e) the water in which it had been boiled disearded
{d) pounded ag then done in the prison.

1t was foumd that riee as= Bllpplicﬂ to the |Lri::lm., whether old or new, if |||||:n||11111*d and eooked
for short perim]a and if given with the water in which it had been cooked, did not produce signs
of l_}‘l‘lnuritiﬁ in fowls in the [hc-l‘im'l of the [‘Klll‘ri.!lll‘!ll::’-i {ller! mnnﬂm}. When the water in
which the riee had been boiled was disearded theve was evidence of definite effect= on the fowls.
This effect was inereased when prolonged cooking was eaeried out,  Even the brief pounding of the
rice which was IIHIJH“_‘," gi\'cn at the ]:rimm foor the purpose of cleaning the rice, proved to have
] ter individual effect than any of the other faciors mentioned.  This mechameal means of
ucing vitamin, by the removal of pericarp and germ which it entails, is especially to be avoided

in the case of a rice nlmm:'l_r plrtin“_\' podishied,

1. Blackluck, D. B, Appendix V., Aun. Mod. snd San. Ieport, Sierra Leono, 1922,
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The riee diet on which fowls develop polyneuritis with greatest certainty i= a rice diet of highly
polished rice.  Sueh rice has long been recognized also as a beri-beri inducing rice.  That the
prison rice, though not a highly polished viee onginally, is made to approximate more and more to
thiz in vitamin deficieney, owing to the methods of treatment and eooking, is proved by the fowl
experiments.  Thus—

. pounding before cooking removes pevicarp amd germ and with it vitamin B ;

2. ||t1:-]u1|gﬁ| t'hukill;_- reduces vitamin content

3. dizearding the cooking water 15 TII]'{I'I-'l-'i'I'IH AWV vitain which is dissolved in the
water.

The effects of age and weevilz in rice on the vitamin eontent waz nol coneluzively proved in
these experiments,  Further experiments wounld be requirved over a more prolonged period.

Grownd-nuts,—Fowls fed on an exclusive diet of water aml roasted gronnd-nutz lost
weight and died ; they did not survive long enongh to develop polynenritis.

Split Peus—Fowls fed on a diet of water and raw split peas lost weight, but did not
develop polyneuritis nor die in the experimental period.  The sample of split peas used therefore
contained in the raw state some vitamin B,

-
The rice 11|H'Eltl||. nts on fowls |I::||1tlu|1 to o deficieney of vitamin B in the treated diet nuﬂ_
were i aceordanee with the conclusion that * the r|||'t 1= In the aboyv n—mmitlmmd methods of
preparation and cooking so reduced in vitamin that it affords a very small margin of safety. K

Dving the ecour=e of the investigation by the committee appointed it was observed that
]]riraununa m1||r|{r_1-'m| as tailors suflered from ben=ben out of pm[rﬂl‘linn to their numbers,  After
considering the [actors which might |“iut tailors adversely it was concluded that the respect in
which ﬂuw difter from the rest u+ the |:|rt-u1|: |mpu|nt|::-n mlght be the :-l"dl:“lil‘\' nature of their

occupation, or lack of rmﬂlgln Experiments on fowls were made in order to prove what effects
lack of -|L||]tf_,'||l and exercise would pnuim:-e

Svsnicutr.—No effeet could be traced as regards the effect of the presence or absence of
sunlight.  Fowls kept entirely in the dark or exposed to the sun for several hours daily did not
develop polyneuritis earlier than controls kept in the normal conditions of light and dark.

Exencisg.—Very definite effects were seen when fowls on o vitamin-deficient diet were
subjected to comditions which prevented their having exercise.  In the first experiment done all
fowls deprived of exervise were dead in seventeen davs, while of those having free movement
none died in less than thivty-one dayvs,  This experiment was repeated wnder conditions which
gave both sets of fowls somewhat more opportunity for movement.  OF five fowls fed on polished
rice and water none lived longer than twenty-six days when deprived of exercize ; of five fowls
similarly fed all survived thirtv-eight davs or longer when allowed free exercize.  The experiments
have thus confirmed in somewhat definite manner the conclusion drawn from the clinical facts.

The obgervations and experiments made Leve on the inHuence of lack of exercise in the
disense beri-beri are, so faras [ am awarve, new, and if confirmed will prove of considerable
importance in dealing with beri-beri.

The experiments showed that the pounding of rice was the most important individual factor
in reducing vitamin, The effeets produced by m'mc-mkiug, dizearding of cooking water, aml
possibly the use of old weevily rice are accessory in reducing vitamin. Animals which are
deprived of exercize ave prone to develop polyneuritis when fed .on a polished riee to a much
greater extent than are animals which are hm‘illg eXereiee,

The eonclusions to be derived from these animal experiments are, that for the prison a rice
which has been deprived of its vitamin either primarily by mechanical removal of pericarp and
germ, of secondarily by the subsequent treatment it receives, is to be avoided.

The exercise factor as shown by the experiments is important and the practical bearing of
thi= on the prison occupation is that any occupation which involves a sedentary habit, as
tailoring, mat weaving, basket making, and similar occupations is one which renders the person
particularly prone to acquire beri-beri ghould vitamin deficiency in the diet oceur.
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LAW COURTS., FREETOWN,

FRISON HOSPITAL.






PRISON YARD,

GOVERNMENT MODEL SCHOOL.






EXTRANCE GATE, OLD COLONIAL HOSPITAL.

INSCRIPTION OVER ENTRANCE GATE, OLD COLONIAL HOSPITAL.






COLONIAL HOSPITAL, FREETOWN=VIEW OF WARD BLOCKS.

COLONIAL HOSPITAL, FREETOWN—OPERATING THEATRE.






COLONIAL HOSPITAL, FREETOWN=KITCHEN AND LAUNDRY.

COLONIAL HOSPITAL, FREETOWN—DISINFECTING CHAMBER.
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FERGLSS0ON STREET OUTFALL DRAIN.

KING JIMMY OUTFALL DRAIN.







OLD SURFACE DRAIN, KISSY ROAD,

MODERN SURFACE DRAIN, KISSY ROAD,







SANDERS BROOK—OLD ({1905 CANALISATION.
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SANDERS BROOK—MODERN (19230 CANALISATION.







ADELAIDE STREET--SHOWING STREET IMPROVEMENT.

MICOL'S BROODK-SHOWING KISSY ROAD OUTFALL.






NICOL'S BROOK_SHOWING MODERN CANALISATION.

HILL STATION RESERVOIR.






PUMPING STATION, BABADORI VALLEY.

PUBLIC LAUNDRY, NICOL'S BROOK.







GOVERNMENT HOUSE.

STONE BUNGALOW, HILL STATION.






WOODEN BUNGALOW, HILL STATIOXN,

NURSING SISTERS' BUNGALDW, FREETOWXN,
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FREETOWNX.

HOME,

NURSING

VERANDAH OF
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TRAFFIC MANAGER'S BUNGALOW, RAILWAY RESERVATION, CLINE TOWNXN,

DOUBLE BUNGALOW FOR CLASS B OFFICERS, PUBLIC WOHRKS DEPT., FREETOWX,
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OLD TYPE PUBLIC LATRINE, SUSAN'S BAY, FREETOWHN.

MODERN PUBLIC LATRINE, FREETOWN -_SHOWING ALSO DUST.BIN AND INCINERATOR
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CATTLE MARKET, FREETOWN.

CORPORATION FISH MARHKET, FREETOWN.






COURT MESSENGERS' LINES, KENMXEMA—-SHOWING OLD TYPE FLAT.BOTTOMED DRAIN.

COURT MESSENGERS' LINES, MOYAMBA.






