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SPECIA L A R TICLE- L E P R A  P R IZE ESSA Y / 983 * 

'N aaman's dilemma'-factors influencing 
the compliance of patients to prescribed 
drugs in chronic diseases, with 
particular reference to leprosy 

R M A C R O R I E  
Green College , Woodstock Road, Oxford, England 

'And Elisha sent a messenger unto h im, saying "Go and wash in Jordan seven t imes, and thy flesh 
shall come again to thee, and thou shalt be clean" .  But Naaman was wroth, and went away, and said 
" Behold, I thought, he will surely come out to me, and stand, and call on the name of the Lord his 
God, and strike his hand over the place, and recover the leper. Are not Abana and Pharpar, ri vers of 
Damascus, better than al l  the waters of I srael? May I not wash in them and be clean?" So he turned 
and went away in a rage . ' !  

The h istory o f  therapeutics i s  that o f  a n  accelerat ing change from the management o f  tradi t ion 
to the management of fashion . H istorical investigation of tradi t ional att i tudes to treatment2•3 helps 
expla in patient expectations and rejection of modern powerful drugs. Some themes common to 
most cul tures include: 

All treatment modes are usefu l ,  including diet, hygiene, quarant ine, and psychotherapy . Today 
this is more successful ly exploi ted by tradit ional medical systems, such as the Indian Ayurvedic 
which advises leprosy patients on physical act ivity and sexual indulgence .4 A patient gi ven only a 
bottle of pi l l s  may j ustly feel d issatisfied . 
2 A rel igious element has always been emphasized, in which d iagnosis, prognosis and treatment 
are not dist inguished . Modern dispensing may not leave room for the community priest, or even 
consistent personal care . 
3 Participation is the rule, with treatment procedures, of the individual ,  h is fami ly and friends and 
of local communi ty leaders . The advantages of th is  i nvolvement for promoting compliance are only 
slowly being redi scovered . 
4 The basis for treatment does not require scientific j ustificat ion,  but rather tradi t ion and 
intuit ion. This conservat ive outlook contrasts sharply with the modern turnover of proposed 
therapies. 
5 Drugs have never been free. I f, i n  theory, free treatment would seem to encourage open access to 
services, often in practice the bought medicine is better respected and used correct ly .  
6 Drugs are not necessarily s imple in  formula nor free of unpleasant side-effects. These are 2 
priority problems according to modern therapeutics, but i n  good hands such drugs may be more 
trusted and accepted for their potency. 

* This essay is an abridged version of one of  the prize-winning entries for 1 983  in a yearly essay 
competit ion, organized by LEPRA and offered to undergraduates in  al l  the medical schools of the 
UK. Prize-winning essays for previous years have been publ i shed i n  th is  Journal and in  the 
In ternational Journal of Leprosy. EDITOR 
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As the problems of efficacy and avai labi l i ty have been eroded , the problem of compliance has 
been increasingly exposed . s  The early momentum of steadi ly reducing incidence of leprosy now 
appears to be lost,6 while pharmacologica l barriers have been superseded by social and economical 
ones. 

A Definition of the problem 

The difficult ies in making an effective response to the compliance problem begin wi th an uncerta inty 
about the aims of treatment and a confusion between populat ion and individual a ims .  

( i )  PO PULA nON A I MS 

To effectively and rapidly diminish the infect iv i ty of the host 7 This places priority in  
case-finding for the  more infect ious, but  less preva lent lepromatous form,8 and in regimen for the 
rapidly bactericidal agents such as r ifampicin . 9  
2 To rehabi l i tate the  patient in to his former home and employment .  Th i s  implies mak ing drugs 
available at workplaces and communal  domestic fac i l i t ies, and increasing cost-effect ive orthopaedic 
and occupational therapy faci l i t ies . 

( i i )  IND I VIDUAL A I MS 

To achieve a satisfactory symptomatic outcome. This req uires a drug trea tment with min imal  
side-effects and a rapid response to reversal react ions .  Resul ts  ought not to be based sole ly on 
negative smears, but on systematic evaluat ion of outcome using, for example, the Brook indices: 10  

(a) Symptom status-related to the major reason for referra l .  
(b) Activity status-related to the  tasks demanded at work . 
(c) Ambu latory status-based on the abi l i ty to walk an arbitrary distance. 

2 To maintain a good doctor-patient re lat ionship and a posi t ive att i t ude to  mainta in ing heal th .  
Th i s  becomes the  priority after the  in i t i a l  recovery period, and requires a hol ist ic concern for the 
patient ,  and very d ifferent compliance motivators. The part icular chal lenge for leprosy treatment is 
apt ly summed up by Graham Greene: 
'a patient can always detect whether he i s  loved or whether i t  i s  only his leprosy which is loved ' .  I I  

B Extent of the problem 

Patients have rejected treatments for as long as they have been proposed, though modern doctors 
have forgot ten H ippocrates' warning that the physician 'should keep aware of the fact that patients 
often l ie when they state that they have taken certai n  medicines' . 1 2 Non-compl iance with 
sel f-admin istration of dapsone i n  leprosy was also long appreciated . Ross- I nnes observed that 
outpatient treatment could rarely be relied upon, and saw the need for a depot injectable form of 
dapsone for supervised treatment . l )  

Object ive surveys o f  outpatient compliance i n  leprosy were delayed by the pecul iar difficu l t ies 
of d irect urine test ing for dapsone as a measure of drug ingestion; specifical ly ,  the long half- l i fe and 
d iuresis-dependent excret ion of the drug.  This was partia l l y  solved by E l lard el al. 1 4  using the 
dapsone : creat in ine rat io .  This sti l l  requi res consecut ive samples, or a su i tably supervised control 
populat ion,  to in terpret the resul ts ,  but has been used by many workers i n  subseq uent surveys (see 
Table I ) . 
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C Definition of compliance 

Compliance is 'action in accordance with a req uest, command, etc . '  (Shorter Oxford Dict ionary) ,  
and summarizes a complex behaviour pat tern which may be usefu l ly  divided into three to appreciate 
d ifferent requirements in d ifferent s i tua� ions :  ( i )  unawareness-the mistaken action due to the 
fai l u re of communication or the necessary instructions-a lack of instruct ion; ( i i ) error-the 
mistaken act ion due to mis informat ion,  mis in terpretat ion or memory fai lure-a lack of  reinforce­
ment ;  and ( i i i )  Non-conformance-the mistaken action due to the vol untary conscious response of 
the individual to behavioural advice-a lack of fai th .  

Compl iance i s  not  an entity, but a cha in  of events ,  and problems can arise at  any stage w i th in  i t  
(Figure I ) . 

The in i t ia l  hypothesis for a compliance study m ust iden t ify one such factor. There may be no 
close correlat ion between patient attendance at c l in ics and regular consumption of drugs, 1 3-this is 
only the case i f  t reatment i s  administered there and then . 2o 

Table I .  Typical figures for non-compl iance in dapsone treatment 

Study 

Hertroijs  ( 1 974) 1 5  

Low & Pearson ( 1 974) 1 6 

El lard et al ( 1 974) 1 7  
Hagan e t  a l  ( 1 979) 1 8  
El lard e t  a l  ( 1 98 1 )  1 9  

Location Sample Test 

Tanzania 5734 0IP'S Records & 
In terviews 

Ethiopia 89 0/P'S Urine 
D : C  rat io 

Ma lawi 206 0IP'S D : C  ratio 
Burma 585  0IP'S,  1 38 l iP'S D : C  ratio 
Ethiopia 295 DIP'S 

5 Accept i ng 
docto r 's ad v i ce 

D : C  rat io 

4 S u bmit t i n g  to 
doctor 's attent ion  

/�--- -1;k, 
/ \ 

I \ 

Non compliance rate 

32% (a ttendance) 

44% 

49% 
58%, 8% 

6 U nder tak i n g  
respo n s i b i l i t y 
i n  sel f - core o WJ 3 Help 

ava i l a b le 

\ / 

" O-- - - - -tJ/ 
Recog n i t ion 
of  i l l ness 

2 See k i n g  
hel p 

Figure 1 .  The hurdles of compliance. The patient m ust keep lapping to persist in therapy. 
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D Design of compliance surveys 

For results to be interpretable to other cl inicians and applicable to clinical conditions, i t  i s  essential 
to be specific and explicit about our interpretation of 'compliance' ,  defining the patients and 
treatments involved . 2 1 

( i )  Defining patients-The sample must be representative (e .g .  referral hospi tal vs peripheral 
clinic) and fol lowed through22 ( i . e .  using an inception cohort of patients, following up defaul ters at 
home, etc . ) .  
( i i )  Defining treatment-The disease criteria ought  to be  defined from the  start, and the  means of 

dispensing described, as well-planned organizational methods may be more significant than the 
variables tested . 2o 
( i i i )  Criterion used for compliance-A measurable index for patient compliance is by definit ion an 
oversimplification of behaviour, dependent on complex socia l ,  medical and personal problems,23 
and must be interpreted in  that context: 

The 'ideal '  index for compliance rapidly performed and interpreted, quantifiable for comparisons, 
related to ' therapeutic threshold' ,  closely l inked to perceived compliance problems, sui table for 
mass-testing and longitudinal studies, comparable with other studies, cost-effective within 
treatment programmes, acceptable to the patient .  

J ust as the measure used must be related to the appropriate 'hurdle of compliance' so the test resul t  
must be related to a pre-determined therapeutic goal ,  depending on treatment effectiveness and 
publ ic heal th strategy . ' 1 00% treatment compliance' i s  neither desirable nor necessary. The costs of 
tests may be prohibitive in some circumstances, but must be compared with the potential cost  of 
wasted drugs and retreatment .  Common methods are shown in Table 2 .  

Combinations of these methods are often used . I mportant questions that  must be asked of any 
proposed method are: ( i )  who does the  test? (doctor, health worker, patient, independent 
investigator); (ii) with whom are you involved? (patient, relative, loca l figure, doctor); (iii) where do 
you perform the test? (cl inic ,  home, workplace); and ( iv) is the patient aware of the purpose of the 
test? (before, after performed) .  

E Factors influencing compliance 

The great thrust of early compliance research was the attempt to find demographical variables 
which would predict the non-compliant patient .  The fai lure of such indicators to identify problem 
patients3 1 suggests that the search for the 'non-compliant personality' should be abandoned, to 
concentrate more on specific patient-treatment problems and the patients' perceived difficul ties. 

An important factor in  interpreting any results is the 'survei l lance effect ' ,  the fact that 
experimental condi t ions themselves influence compliance great ly,  by patient select ion, doctor 
motivation, stricter fol low-up efforts etc. 

(i) MED I CAL FA CTORS 

Chronic diseases are protracted, usual ly non-lethal ,  in termittently severe i n  natural  history, and 
require chronic treatment .  The patient may respond to this in  two ways, depending on treatment 
effectiveness. If pal l iative, i t  might make him bored and dis i l lusioned; i f  relieving, i t  m ight make him 
complacent and i rregular .  I n  leprosy, the apparent mildness of its benign onset as a small macule, 
and the incidence of spontaneous heal ing in chi ldren , may discourage presentation to a doctor.9 . 33 
Though polypharmacy of any kind makes compliance difficult ,  34 combination therapy is essential in 
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Table 2. Criteria used for compliance 

Variable Measure 

Clinical judgement ' Intuition' 

Outcome e.g. smear activity 

Pi l l count e.g. discrepancy estimate28 

Urine testing e.g. urine dapsone : 
creatinine 

. ratio 1 7 INH label26 

Blood testing e.g. ELISA assay27 

Interview 

Monitors e.g. Moulding's 
medication monitor29 

Advantages 

Nearest the goal 
Part of clinical practice 
Nearest the goal 

Part of clinical practice 
Simple 
Useful adjunct 

Cheap 

Practical for any drug 
objective 

Closer to drug use 

Essential for behavioural 
study and planning 
interventions 

Objective 
Records behaviour 

pattern 

Disadvantages 

Proven inaccurate.24. 25 

Misses spontaneous 
recovery. 

Drug resistance. 
Ignores drugs returned, 

given away, discarded 
and hoarded. 

Pharmacokinetics-
dependent. 

Cross-reactions. 
Fraudulent samples. 
Kinetics-dependent sti l l .  
Poor patient acceptabi lity. 
Grossly underestimating. 
Time consuming. 

Not = ingestion. 
Supervision bias costly 
? too frightening30 

the age of antibiotic resistance (Table 3) and must be well -designed to avoid 'drug-drug 
interactions ' . 34 

Side-effects, such as leprous reversal reactions,35 drug sensitivities and neuropathy, are 
general ly wel l - tolerated . On the other hand, a subjectively obvious effect of treatment is important 
to avoid Vol pone's att itude 'No, no, no, I 'm very wel l ,  you need prescribe no more' .36 The addit ion 
of simple topical preparations, such as the obsolete erisul ointment37 rubbed into the affected skin, 
would increase patient satisfaction in a disease treatment sadly lacking this element .  

00 PERSONAL FACTORS 

Although personality types do not correlate with non-conformance, ana lyses of patients' att itudes, 
such as the 'health bel ief model' ,38 provide clues towards explaining health behaviour .  Examination 
of the doctor-patient relationship, such as by recording and analysing clinical i nterviews,39 suggest 
defects of technique which can be modified by the cl inician. Cost of drugs may not be a major 
obstacle,4o but use of expensive al ternative tradit ional remedies must be taken into account .  
Educative measures are an important ,  but not  exclusive, priori ty in the prescribing interact ion.4 1 

(iii) SOCIAL FACTORS 

An analysis of cul tural  and economic factors, which profoundly influence the patient's (and 
doctor's) behaviour, explain the process of turning vague symptoms into a significant i l lness .42 This 
defines the i l lness in  terms of 'how disabling is i tT and even 'who is  to blameT, which varies for 
leprosy in different cul tures . 3 7  Non-conformance may depend more on the extent of disabi l ity ( i . e .  
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Table 3. WHO-recommended treatment protocols ( 1 982)9 

Paucibaci l lary 
(TT, BT) 

Daily sel f-administered Dapsone 1 00 mg/d po 

In termittent supervised Rifampicin 600 mg/4 wk im 

Duration For 6 months 

M ull ibaci l lary 
( B B, BL, LL )  

Dapsone 1 00 mg/d po + 
Clofazimine 50 mg/d po 
Rifampicin 600 mg/4 wk im + 
Clofazimine 300 mg/4 wk im 
For indefinite period 

social circumstances) than the severity of d isease ( i .e .  personal  experience) . 43 The patient's 'sick role' 
i s  also defined: 'is the patient expected to continue work?, to social ize?' . 

F Design of intervention trials 

Before trying manoeuvres to improve the s i tuat ion, rel iable treatment trials should establish 
efficacy of the regime and the endpoint or therapeutic goal for compliance, and surveys should 
ident ify the main source of difficulty and suggest relevant intervention methods. The manoeuvre 
should be isolated from other variables, especia l ly the amount of time doctor spends with patient (a  
most  effective placebo), wi th appropriate control  groups. A representative sample of the treatment 
population should be randomized into trial and control groups, and stratified according to known 
factors affecting compliance22 or described demographical ly  after randomization (for a good 
example, see refs44. 45). Both benefits and 'side-effects' should be reported-hea lth education may 
make some patients more rel iable, while increasing the demand for treatment and terrifying the rest 
of the populat ion (see Figure 2) .  

The question must be asked i f  the resul t  i s just 'striving officiously' ,  doing more harm than good 
to the patient,56 or violat ing M i l l ' s  dictum as applied to public hea l th :  ' the only purpose for which 
power can rightfu l ly  be exercised over any member of a civi l ized community against his wi l l  i s  to 
prevent harm to others'. 57 

Since Kinnear Brown's work i n  Uganda in the 1 930's, and T F Davey's in  East Nigeria in  the 
1 940's, the value of peripheral treatment cen tres for leprosy has been recognized . 3 7  With dispensing 
devolved onto semi-ski l led workers (and former patients) and attractive c l inics, the emphasis was 
placed on community involvement and morale. The use made of modern treatment outposts i s  often 
disappointing; 1 5 perhaps permanent, established, wel l-run c l i nics, requiring time and effort to 

aids to self·medication 

e .g .  weekly supply48 
calendar packs 
pill calendar46 
medicat ion monitor47 
package i nstructions49 
educat ion c1asses44 
behavioural engineeri ng50 

e .g .  in i t ia l  hospi ta l iza t ion23 
enforced hospital izat ion 5 1  
defaulter tracing l 5  
home vis i t ing 1 3 . 52. 53 

al ternat ive delivery systems 

e.g. i n termittent  i nject ions 
short-course t reatments54 
supervised in take55 
flexible d ispensing52.  53 

Figure 2. Some methods for in tervention in  drug treatments . 
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obtain treatment, seen to regard the disease seriously ,  and impressing prognosis on the patient from 
the outset ,  would be psychologica l ly more effective. 

G Proposals for improving compliance 

( i) TEA C H ING 

Doctors are teachers ( Lat .  'docere ' ) ,  but before they teach others, they need to be taugh t .  As Samuel 
Butler would say, ' He that complies against his wil l ,  i s  of his own opinion st i l l ' . 58 

Doctors must listen to their patients ; and treatment systems require feedback of patient 
concerns .  59 I ndividual ly, the patient in  hospital can be instructed on the regime and a l lowed to 
practise sel f-administration under observation before discharge . 4 1  With fami ly and friends present, 
a ' therapeutic contract' can be negotiated and participation encouraged .60 In  the community, 
advertis ing such as Ryrie used in Malaysia,6 1 and re-establ ishment of tradit ional community 
leaders' and healers' involvement in treatment, can encourage trust and social acceptance. 

(ii )  CO -O PERATION 

The continued devol ution of responsibi l i ty for dispensing to field workers must contin ue,62 
concentrating on: strategic loca tion of di spensing points such as at workplaces;63 emphasizing 
continuous care and encouraging feedback ;  and closer communication between doctors and drug 
suppliers . 64 Compliance is  not j ust the patient's problem---doctor compliance to matters of policy65 
and drug avai labi l i ty through rural distri bution systems l 8  are at least as  important chal lenges. 

( i i i )  S US PICION 

Few doctors overest imate compliance .25  A high index of suspicion of non-compliance, with in 
sensible ethical l imits ,  must be held to a patient not gett ing better on a proven drug treatment .  
Simple manoeuvres such as pi l l -count ing or regular questioning, or even subt le ur ine tests, must be 
considered within economic l imits .  

(iv) TREATMENT 

'When a lot of remedies are suggested for a disease, that means it can' t  be cured' . 66 The 
WHO-recommended regimens (Table 3) should be un iformly applied . Combination tablets should 
be produced to s implify the regimen-compliance advantages34 outweigh difficult ies or contraindi­
cations and side-effects .67 More drast ic measures, such as compulsory detent ion, 5 1  use of 
psychotropic drugs,68 and abandonment of the hard-core unco-operative,69 i l l ustrate the serious­
ness of the problem, but are of historical in terest only .  

H Conclusions 

We have seen how a historical perspective, a definit ion of problems and possible solut ions, and an 
analysis of past research can direct and guide efforts to regain  the momentum of reducing the 
incidence and morbidity of chronic diseases such as leprosy. Perhaps the largest discovered need is 
for better qual i ty research, to understand and logica l ly tackle individual situations. A sound 
protocol for studies of dapsone compliance has been recently described . 1 7  
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The future must be seen with hard economic spectacles. The WHO aims-for chemotherapy, 
to in terrupt the chain of transmission and avoid permanent disabil i ties8-are economically sound . 
The waste of non-compliance was the motivating force for original compliance research . The 
medical costs, in  terms of retreatment and rehabi l i tat ion, as well as the social costs of manpower and 
exile, should be made plain to a l l .  

As wel l  as polit icians and administrators, practit ioners in  the front- l ine must recognize the 
need and consider imaginatively alternative strategies. 65 Edmund Burke wrote, a fter the French 
Revolut ion, 'Every politician ought to sacrifice to the graces, and to join compliance with reason ' . 70 
After the therapeut ics revolut ion, physicians wi l l  doubtless need to a lso-to effect Naaman's cure 
tomorrow. 
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