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Background

Accurate and timely measures of quality of contraceptive care are required for program
improvement but can be expensive and time-consuming to implement in low- and
middle-income countries (LMICs). Clinical vignettes (CLVs) measure quality knowledge
and have been shown to be a valid proxy of provider quality practice in the United States,
and may be administered via mobile-phone, making them an attractive cost-savings
alternative to field assessments. This cross-sectional study aims to validate
mobile-phone CLVs for measuring quality of contraceptive service provision using
simulated, “mystery” clients as the gold standard.

Methods

Researchers trained to simulate clients (SC) seeking contraceptive care visited 112
government-administered clinics in six districts of Malawi. The providers who saw the
simulated clients were called via mobile phone approximately three weeks later for CLV
administration. We calculated sensitivity, specificity, and area under the ROC receiver
operating characteristic curve (AUC) and compared the proportion of quality behaviors

measured from both methods.

Results

Overall, the quality measured by CLVs differed from quality measured with SCs. A higher
proportion of providers reported clinical assessments and counseling on more topics
during the CLV compared to the SCs, including counseling on what to do if the pill was
not taken on time (59% vs. 26%; P<0.01). During the SC, providers asked more questions
when taking client history and recommended the preferred method of the case scenario

more often (81% vs. 49%; P<0.01).

Conclusions

The quality of care ascertained through mobile-phone CLV was not similar enough to
quality ascertained through SCs to replace them. Mobile phone-based CLV also failed to
capture all areas of quality performance. Continued efforts are needed to identify and test
innovative methods to accurately and inexpensively measure quality of care to inform

improvement of provider performance.

Despite 50 years progress in family planning program-
ming, unmet need for contraceptive services in some re-
gions remains unacceptably high.! The proportion of sex-
ually active women with demand satisfied for modern
contraceptive methods in sub-Saharan Africa ranges from
88% in Zimbabwe to 18% in Chad, and demand satisfied is
lowest in the West and Central Africa regions.2 To address
these gaps in coverage, there is a renewed global focus on
improving quality services to meet the contraceptive needs
of women in low-and-middle income countries (LMICs).3
Program implementers require accurate, inexpensive, and
timely measures of both readiness (i.e., contraceptive

stocks and supervision) and process quality of care (i.e.
counseling completeness) to evaluate and inform program
improvement.

Currently there is no standard set of tools or methods
measuring process quality of contraceptive care for in
LMICs.# Historically, it has been measured through obser-
vation of client-provider interactions (“direct observa-
tion”), client exit interviews, simulated “mystery” clients,
clinical vignettes, provider knowledge tests, and review of
medical records but there is little published information on
the validity of these methods or how these tools capture
the construct of quality practice.®> Simulated clients (SCs)
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are hired staff trained to adopt a case scenario of a fictional
client and then present to a provider for care, ideally with-
out the provider knowing they are being evaluated at the
time of the consultation. SCs can generate an accurate
measure of routine provider quality behaviors but imple-
menting SCs can be difficult in LMICs. Simulated clients re-
quire intensive training to effectively adopt the persona of a
client and accurately report details of the consultation, and
field visits to remote, rural facilities can be expensive due
to logistics and transportation.

Clinical vignettes (CLV) have been used for decades to
measure health provider care knowledge.®8 During a CLV,
providers are given a case scenario and asked a series of
questions about care they would provide. CLVs are thought
to better estimate provider skills than knowledge tests be-
cause they are more practice-based. They record the
provider’s response to a fictitious client similar to one that
they might encounter during their everyday practice.® Stud-
ies in the United States indicate that CLVs are an adequate
proxy measure of physician quality practices but there is
less information on their validity from LMICs, particularly
for family planning.?10 Unlike other quality of care tools,
CLVs can be administered by mobile phone, eliminating
field costs making them more feasible in settings where
cost and infrastructure make field visits difficult.

To address the gap of information on the accuracy of
low-cost quality measurement tools for LMIC family plan-
ning programs, we tested the validity of mobile phone-
based CLVs for measuring quality contraceptive practices
using simulated clients as a gold standard. We choose the
simulated client protocol as the gold standard because it is
a more accurate assessment of the provider’s routine qual-
ity care compared to direct observation, due to elimina-
tion of reactivity bias. We had the opportunity to test this
as part of a larger quality of care assessment in Malawi.!l
Close to 99% of the population of Malawi has mobile net-
work coverage, ranked sixth in network access in Africa,
making it feasible to test a mobile-phone based tool.12 If
reasonably accurate, mobile-phone CLVs would be a more
feasible, inexpensive alternative to SCs or other field-based
assessments of provider contraceptive prescription practice
in LMICs.

METHODS

SAMPLE

This sub-study was nestled in a larger cross-sectional qual-
ity of care assessment in six purposefully selected districts
in Malawi.!! The aim of the overall study was to estimate
quality of care for the districts and test the validity/relia-
bility of several measurement tools. This sub-study focuses
on the comparison of the CLV and SC tools. Districts were
selected to represent an equal number of high and low per-
forming districts based on outcomes including modern con-
traceptive prevalence rate, fertility trends, adolescent preg-
nancy, and unmet need for contraceptives. The study was
a census of public sector clinics offering contraceptive ser-
vices (n=112) in the six districts.

TOOL DEVELOPMENT

The CLV tool was designed to mimic an actual consultation
by presenting the provider with a description of a client
they might encounter during their practice. It is meant to
be more of a summative assessment - testing their knowl-
edge and its application- rather than a formative assess-
ment like a quiz. The interviewer began with a short de-
scription of the case scenario and the provider was invited
to ask questions to gain more information. If the provider
asked a relevant question, the interviewer replied with ad-
ditional information from the case scenario. Providers were
then asked about any physical exams or tests they would
conduct, which contraceptive(s) they recommended, and
what counseling they would provide. The tool was designed
to be administered by mobile-phone.

Simulated clients were trained to adopt a standardized
case scenario and attend the family planning clinics as an
actual client, without revealing to the provider, staff, or
other clients they were part of an assessment. We devel-
oped a checklist that documented the provider actions, and
it was administered to the SC shortly after the visit by the
team supervisor.

We developed two case scenarios based on Malawi spe-
cific contraceptive provider training materials.!3-15 The SCs
adopted the same case scenarios as was used in the CLVs.
One case scenario was a married, adult client switching
methods (referred to here as the “Adult” case scenario) and
a second was an unmarried adolescent using contraceptives
for the first time (referred to as the “Adolescent”) (Online
Supplementary Document, Appendix S1). Each provider
was evaluated using both scenarios per tool (i.e. 2 measure-
ments per provider: 1 Adult and 1 Adolescent for both SC
and CLV). The case scenarios, SC checklist and the mobile-
phone based CLV tool were pre-tested with non-study con-
traceptive providers in Malawi to improve cultural and clin-
ical relevancy. The genericized tools used in this study are
available online.16

The CLV and SC tools captured the same quality infor-
mation: the questions asked while taking client medical
and contraceptive history, information given during coun-
seling, exams or tests administered/recommended, and the
contraceptives recommended (table 1). Both tools were
used on the same provider to facilitate a direct comparison.
Because the case scenarios for the SC and the CLV were the
same, the CLV tool was administered at least three weeks
after the SC visit allowing the provider to forget the details
about the SCs.

TRAINING AND DATA COLLECTION

We trained local data collectors on the study protocols, how
to administer the CLV tool and conduct the simulated client
method. All data collectors were staff hired and trained for
the quality of care assessment and had previous experience
with household or facility surveys. SCs were chosen based
on their willingness and ability to effectively employ the
case scenarios. To simulate actual clients, SC data collec-
tors were trained to provide the information from their as-
signed case scenario when asked by the provider. For their
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Table 1: Provider behaviors measured during the simulated client consultation and the clinic vignette

Given/prescribed contraceptives Assessments

e Pills (may include other methods) e Anyexams

e Condoms (may include other methods) e Blood pressure measured
e No methods given or prescribed by provider o  Weight measured

e Exam for signs of anemia (check eyes or nails)
e Pregnancy test

e Breastexam

e Abdominal exam

e Vaginal/cervical exam

o HIV/STltest

Questions asked during client history by provider:

Components of counseling: pills

Client’s age

Number of children client has

Timing of last delivery or age of youngest child
Client’s STl status

Whether client has chronic illnesses

Whether the client is currently breastfeeding

Told the client when to take the pill

Told the client what to do if pill is not taken in time or forgotten

Warn the client of side effects that may occur

Told the client should return to clinic if side effects continue

Mentioned that method does not protect against sexually transmitted infec-
tions.

e Timing of last menstrual period

e Regularity of menstrual cycle

e Whether client has a husband or boyfriend (partner sta-
tus)

e Number of sexual partners

e Client’s partner(s) attitude towards family planning

e Whether client wants any or more children in the future

e Client’s preference of contraceptive methods

HIV — human immunodeficiency virus, STIs — sexually transmitted infections.

Notes on list development: We conducted a review of family planning quality of care indicators* and included those that could be measured by both SC and CLV.17-20 The methods

prescribed, the questions asked when collecting client history and exams recommended were collected for each of the two case scenarios. The components of counseling were asked

at the end of the CLV tool and not linked to a case scenario. During the pretest, we found no differences in provider responses to the counseling quality questions by case scenario

and it increased the interview to an unacceptable length to the providers. The counseling quality information reported during the vignettes was compared to what the provider told

the simulated clients during the consultation.

*Personal communication, Amani Siyam, World Health Organization Quality of Care indicators, Draft. April 2017

own protection and safety, they were trained to avoid all
clinical procedures including receiving any injectable/in-
serted contraceptives, tests involving specimen collection,
vaccinations, and vaginal exams. They could only accept
pills or condoms and were trained on exit strategies in
case the provider advocates for other contraceptives (On-
line Supplementary Document, Appendix S1). A different
group of data collectors was trained to administer the CLV
tool via mobile-phone, including approaches for contacting
providers who worked in poor cellular network areas. As
part of their training, data collectors practiced administer-
ing the CLV tools via mobile phone to non-study clinicians,
and the SCs practiced presenting to non-study clinics, with
contraceptive providers unaware they were SCs.
Field-based data collection was carried out from January
through March 2018 followed by the mobile-phone based
collection carried out from February through May 2018, a
minimum of three weeks after the field visit. Both the adult
and adolescent SCs arrived at a facility on the same morn-
ing, traveling separately, during the clinics normal operat-
ing hours. The provider who was providing care on the day
of the SC visit was enrolled in the study. When each con-
sultation was complete, the SC returned to a meeting point
(out of visual range from the clinic) to be interviewed by the
study supervisor, documenting what occurred using the SC
checklist. Further details on the SC training and data col-
lection are available elsewhere.!l The supervisor then re-
turned to the clinic to interview providers on their back-

ground characteristics, education, professional status, and
collected the best mobile phone number to reach them for
further assessment. A minimum of three weeks later, as
noted above, the data collectors called the same provider
to administer the mobile phone-based CLV. If they could
not initially reach the provider, they used several tactics to
improve response rates such as varying the times/days of
phone calls, sending a SMS to set an appointment for the
call, or sending a verbal message through their colleagues
that the research team was attempting to contact them.

ETHICS CONSIDERATIONS

We developed a listing of the names and mobile phone
numbers of all facility-based contraceptive providers by
contacting the in-charges at each facility. Using that listing,
the data collectors called all providers on the list to obtain
verbal informed consent. During the informed consent
process, providers were told SCs would visit them at some
point over the next three months, and they would receive a
follow-up phone call. Approval for human subjects research
was obtained from the National Health Science Research
Committee in Malawi and the Johns Hopkins Bloomberg
School of Public Health in the United States.
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ANALYSIS

We reported the background characteristics of the enrolled
provider and summarized the CLV and SC for the provider
behaviors (Table 1). We calculated the p value of the dif-
ference between the CLV and SC behaviors, accounting for
clustering at the provider level (two measures per provider
for both CLV and SC). For the validity analysis, we cal-
culated the percent agreement, sensitivity, specificity, and
the area under the Receiver Operating Characteristic curve
(AUC) the adult and adolescent case scenarios individually
and combined. We conducted a bootstrap analysis to gen-
erate 95% ClIs for AUC, and used the Stata svy command
for the sensitivity and specificity 95% Cls that take into ac-
count the clustered data (2 case scenarios per provider).2!
The AUC represents the probability that a particular test
correctly rates one “positive” subject and one “negative”
subject that are randomly chosen and therefore summa-
rizes the overall validity of the test.22.23 Following conven-
tion, we only reported the validation analysis for indicators
with sufficient sample size, a sample of five or more in each
cell of the 2x2 table.22 We used Stata 14 for the analysis,
and a user-generated STATA program to calculate AUC.24
25 To account for missing data due to non-response from
the mobile-phone CLV interviews, we performed an impu-
tation analysis with two scenarios: assuming perfect agree-
ment between the CLV and SC measurements, and assum-
ing perfect disagreement.

RESULTS

A total of 224 SC consultations were completed with 112
providers (two SC consultations per provider) and inter-
viewers attempted to call all 112 providers for the mobile
phone CLV (Figurel). During the SC protocol, 12.5% of the
consultation data were missing due to lost data collection
forms (n=2) or the SCs were not seen by providers because
the clinic was closed during normal operating hours (n=5),
or they were refused care because they did not consent to
clinic procedures (n=24) as described elsewhere.l! Inter-
viewers were unable to reach 12.5% (n=13) of the providers
by mobile phone due to poor network (n=11), lack of mobile
phone (n=1) or refusal to participate further (n=1) (Figure
1). A total of 85 providers or 170 SC consultations (75.9%)
were matched with CLV data and used in the validity analy-

sis (Figure 1).
BACKGROUND CHARACTERISTICS

Providers were equally distributed by sex, 40.5% were under
the age of 30, and most were married (62.9%), and pre-
dominantly Protestant Christian (76.4%) (Table 2). Most
providers assessed were nurses or midwives (59.6%), 21%
had been at their positions less than one year and 30.3%
were community health workers known as Health Surveil-
lance Assistants (HSAs), who also provide services in facil-
ities. There were no statistically significant differences in
provider socio-demographic characteristics between health

224 SC
consultations with
112 providers

112 providers
interviewed by
mobile phone CV

Unreachable by
| | mobile phone

SC Form lost

0.9% (2/224)
9.8% 11/112
SCs refused services| No phone/refused
11.6% (26/224) 1 1.8%(2/112)

87.5% (196/224)
SC consultations
completed

87.5% (98/112)
providers with
completed CV

\ )
|

| Total consultations with |

matched SC and CV data
75.9% (170/224)

Figure 1: Sample and response rates for the simulated
client (SC) consultation and the phone-based clinical
vignette (CLV) interview.

providers who participated and those who did not (data not
shown).

METHODS RECOMMENDED

The given preference for the case scenarios in both SCs
and CLVs was pills. Most providers recommended pills to
the simulated clients (81%, 95% confidence interval,
CI=71-87%) and only half recommended pills during the
CLVs (49%, CI=41-56%) (Figure 2). Providers recommended
condoms more often during the CLV (54%, CI=46-61%) than
in the SC (22%, CI: 15-31%) (Figure 2). During the SC con-
sultations, providers recommended fewer methods overall
(2.2 methods on average per client) compared to the CLV
(3.7 methods).

CLIENT HISTORY, CLINICAL ASSESSMENTS, AND
COUNSELING

The questions the provider asked while taking client history
differed by SC and CLV as well (Figure 3). The proportion
of providers who asked the client about her age, number of
children, last delivery date, whether she was breastfeeding,
the regularity of her menstrual cycle, and number of sex-
ual partners was statistically significantly higher during the
SC compared to the CLV responses for the same scenarios
(fig 3). A higher proportion of providers said they would ask
about chronic illnesses (28% during CLV vs. 6% during SC;
P<0.01), and the client’s preferred method on the CLV com-
pared to the SC (62% during CLV vs, 45% during SC; P<0.01)
(Figure 3).

Overall, the providers recommended more clinical as-
sessments during the CLV compared to the SC (Figure 4).
However, during the SC consultations, more providers rec-
ommended human immunodeficiency virus (HIV) testing
during the SC compared to the CLV (15% vs. 4%, P=0.01).
Counseling did not differ between SC and CLV, except for
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Table 2: Characteristics of providers with complete data from the simulated client consultation and clinical

vignette interview

Provider characteristics (n=89) % (SE)
Gender
Female 49.4(5.3)
Provider age
20-29 40.5(5.2)
30-39 28.1(4.8)
40+ 31.5(4.9)
Provider marital status
Married 62.9(5.1)
Single 16.9 (4.0)
In a relationship, but not married 15.7 (3.9)
Separated/divorced or Widowed 45(2.2)
Provider religion
Protestant Christian 76.4(4.5)
Catholic Christian 14.6(3.7)
Muslim 9.0
Provider title
Enrolled Nurse or midwife 34.8(5.1)
Health Surveillance Assistants (HSAs) 30.3 (4.9)
Community Nurse or midwife 21.4(4.3)
Medical assistant 10.1(3.2)
Registered Nurse or midwife 3.4(3.4)
Years at position
0-1vyears 21.4(4.3)
2-5years 32.6(5.0)
6-10years 12.4(3.5)
>10 years 33.7(5.0)
Provider education
Primary or Secondary Certificate 12.4(3.5)
Malawi School Certificate of Education 18.0(4.1)
College Certificate 32.6(5.0)
College Diploma 37.1(5.1)

SE - standard error.

“what to do if pill was not taken on time or forgotten” (59%
vs. 26%; P<0.01) (Figure 5).

For the indicators with sufficient sample size to conduct
the quality analysis (n>5 in each cell of the 2x2 table), qual-
ity measured by CLVs was essentially a random guess as to
what the provider did with the SCs (AUC not statistically
significantly different from 0.5) (table 3).

DIFFERENCE BETWEEN ADULT AND ADOLESCENT CASE
SCENARIOS

The pattern of differences between provider behaviors re-
ported in the CLV and documented through the SC was
similar for adult and adolescent case scenarios as in the
combined analysis with these few exceptions (Online Sup-

plementary Document, Appendix S2). In the adult case
scenario, the proportion of providers who asked about age,
last delivery, regularity of menstrual cycle, and currently
breastfeeding was statistically significantly higher during
the SC consultation compared to what they reported during
the CLV. During the CLV, the providers reported more fre-
quently that they would counsel the adult SCs on pill use
and side effects compared to the SC consultation (Online
Supplementary Document, Appendix S2) and this differ-
ence was not found for the adolescents. HIV testing was
recommended by a higher proportion of providers during
the SC consultation than during the CLV for the adolescent
case scenario only.

Journal of Global Health Reports 5



Can clinical vignettes administered by mobile phone call be used to measure quality of contraceptive care p...

100%
m Simulated Client

80% Clinical Vignette
60% I
40%
20% i
v
No method Pills* Condoms*

* Statistically significant difference between simulated client and clinical vignette

Figure 2: Family planning method(s) recommended
during the simulated client consultation and the
clinical vignette interview, both case scenarios
combined (n=170).

100%
80%
60%
40%
20% i i i
0% I
Last*  STIstatus Chronic® Currently*
chlldren delivery illnesses Bfing

* Statistically significant difference between simulated client and clinical vignette

m Simulated Client

Iilil

Clinical Vignette

Regulanty No.of * Partner  Partner Want Asked *
of cycle sexual status attitude more choice
partners children

Figure 3: Questions asked when taking client history during the simulated client consultation and the clinical

vignette interview, both case scenarios combined (n=170).

100%

m Simulated Client Clinical Vignette

80% I I

60%
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Any* BP* Weight‘ Anemia® Preg.test*Breast Abdom.  Cervical HIV/STI'
exams exam exam exam test

* Statistically significant difference between simulated client and clinical vignette

Figure 4: Assessments recommended during the
simulated client consultation and the clinical vignette
interview, both case scenarios combined (n=170).

DISCUSSION

This study shows that skills and knowledge reported during
a mobile phone-based CLV interview are not an adequate
proxy of practice measured during a SC consultation, even
when comparing the same client case scenario. Generally,
our findings are in line with previous research on the valid-
ity of CLVs in LMICs. In Tanzania, a study found that CLVs
did not correlate to the provider’s practice as observed by
an assessor for care of fever, cough, and diarrhea-related

100%
Simulated Client  m Clinical Vignette

80%

60%

40%

20% i
0%

When totake ~ Whattodo if pillis ~ Warn of side Should returnto  Method does not
(daily) not taken in time  effects that may clinic if side effects protect against
or forgotten® occur continue STls including HIV

* Statistically significant difference between simulated client and clinical vignette

Figure 5: Counseling during the simulated client (SC)
consultation and the clinical vignette interview (CLV)
for SC who were given/prescribed pills, both case
scenarios combined (n=137).

illnesses.26 Two studies in India compared CLV and SC for
child health illness and tuberculosis consultation (respec-
tively), and found higher quality knowledge reported during
the CLV compared to practice.2”28 Another study in
Ethiopia compared CLV and direct observation as measured
through a facility survey and also showed higher quality
knowledge compared to the observation for childhood ill-
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Table 3: Validation analysis comparing the simulated client consultation and the clinical vignette interview for
selected provider behaviors, for both case scenarios combined.

% s::(:tri)spt?c Sensitivity Specificity Area under ROC*
Agreement (SE) (95% Cl) (95% Cl) curve (95% Cl)
Method recommended (n=170)
. -0.04 46 (27,
Pills 47 (0.06) 48 (39, 56) 65) 0.5(0.4,0.6)
Condoms 44 (_8869) 43 (28, 60) 4‘;(2%5’ 0.4(0.4,0.5)
Questions asked during consultation (n=170)
-0.14 31(17,
Age 44 (0.06) 47 (38,57) 52) 0.4(0.3,0.5)
Number of children 42 ('gg; 39(31,47) 577(;;9’ 0.5(0.4,0.6)
STl status 62 (8'82) 29(18,43) 7?326)9’ 0.5(0.5,0.6)
Last menstrual period 67 (8.8(8)) 18 (9, 34) 828(87)4’ 0.5(0.4,0.6)
Partner status 56 (8'8;) 34 (24, 46) 7%(16)3’ 0.5(0.5,0.6)
45 (34,
Asked method preference 57 0.2 (0.07) 71(59,81) 56) 0.6(0.5,0.7)
Assessments (n=170)
Weight 50 (882) 54(31,75) 51(5‘;3’ 0.5(0.4,0.7)
Counseling (n=137)
What to do if pill is not taken in time/ 0.04 42 (30,
forgotten 48 (0.07) 63(44,79) 55) 0.5(0.4,0.6)
. 0.07 36 (23,
Warn of side effects that may occur 53 (0.08) 72 (56,84) 51) 0.5(0.5,0.6)
Should return to clinic if side effects 0.04 70 (55,
continue 55 (0.08) 35(21,52) 81) 0.5(0.4,0.6)
Method does not protect against 0.10 81 (69,
sexually transmitted infections 66 (0.08) 28(14,48) 90) 05(0.5,0.6)

CI - confidence interval, SE - standard error, STI - sexually transmitted infections.
* Receiver Operating Characteristic

Note: Sensitivity: the proportion of providers who report an action during the CLV among those who did the action during the SC: Specificity: the proportion of providers who did not
report an action during the CLV, among all those who did not do it during the SC; AUC: A score of 1.0 shows the CLV response perfectly captures how the provider acted during the SC

consultation and a 0.5 score shows the CLV responses are no better than a random guess.

nesses.2% In the Ethiopia study, two of the quality indica-
tors were higher for the direct observation compared to the
CLV by 30+ percentage points. None of these studies repli-
cated the same case scenario for knowledge versus practice
assessments or measured quality of care for contraceptives.

In this study during the CLV, providers reported recom-
mending more assessments, asking about chronic illnesses,
and recommending more methods than was reported in the
SC consultation. Anecdotally, data collectors reported that
the providers had more time to think about their responses
during a CLV as compared to the SC, which took place in
a busy clinic setting. The providers also knew the mobile
phone CLV was an assessment but (ideally) did not know
they were being assessed when the SCs visited for care. The
higher proportion of quality behaviors reported during the
CLV could be an example of the “know-do” gap or the dif-
ference between what the provider knows and what they

practice.39 We did not document why the providers did not
carry out these quality behaviors in practice but high case-
load, poor availability of supplies, and provider motivation
are all factors thought to contribute to the know-do gap and
this could certainly be the case in Malawi where the health
system is overburdened and under-resourced.17,31
However, providers performed some quality behaviors
more often during the SC consultation than they reported
during the CLV. They asked certain client history questions
more often such as age, number of children, regularity of
menstrual cycle and others (Figure 3). They were statis-
tically significantly more likely to recommend the client’s
preferred method (pills) compared to the CLV (Figure 2).
Something about the clinic environment, being presented
with an actual client, or non-verbal cues stimulated the
providers to remember more quality procedures compared
to the CLV for some aspects of quality of care. We assessed
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whether the providers used job aids during the CLV and
most did not: 30.6% preferred not to use them and 63.5%
said they did not have any job aids. It could be that for some
of these behaviors, the providers did not recognize it as a
“quality” action and therefore did not report it during the
CLV, although it was done in practice. There could also be
some bias with the mobile phone administration that could
be eliminated if the CLV were administered in person. For
instance, network problems may make it difficult to under-
stand some of the questions or providers may want to hurry
the interview to save phone battery. Either way, this is evi-
dence that the mobile phone CLV may not accurately mea-
sure all aspects of knowledge.

When stratified by adult and adolescence case scenarios,
a similar pattern of differences was seen between SC and
CLV responses for most indicators. More differences were
observed in the adult case scenario although no clear pat-
tern emerged: a few indicators were higher during the SC
while other were higher for the CLV. In general, the adoles-
cent simulated clients received more complete counseling
(Online Supplementary Document, Appendix S2) which
lowered the discrepancy between SC and CLV. Some client
history questions were asked less frequently during the
adolescent SCs— such as regularity of menstrual cycle and
timing of last delivery, which also made them less likely to
be discrepant as well. These differences show that providers
alter their counseling strategy to match the client profile,
as might be recommended. Future quality of care assess-
ments should take this into account.

This study had several important limitations. The SCs
may have presented their scenarios in an unstandardized
manner or mis-remembered or mis-reported provider-
client interactions. For instance, SCs were trained to re-
quest pills as a method if asked but in some situations, they
may have offered their preference for pills without being
asked. Audio-recording of SC consultations is an option for
future studies that could help ensure that presentation and
reporting are consistent. The providers may have detected
the SC and altered their behaviors during the consultation,
although we had no indication of any unmasking during
data collection. SCs could only request pills or condoms,
which may have triggered suspicion since less than 5% of
married, Malawian women use these contraceptives.32 SC
were trained on exit strategies to avoid all clinical proce-
dures such as blood draws and cervical exams and docu-
mented if the exam was recommended, even if they refused,
so we were able to compare to the CLV results. This could
have resulted in providers recommending a non-hormonal
contraceptive such as condoms, since the providers could
not do a full assessment. Per the exit strategies, the SCs
were trained to say they would come back later for the exam
and ask for a short-term supply of pills in the meantime.
Most of the providers provided pills (81%) even without do-
ing a full assessment (Figure 2).

Providers may have also altered their behaviors based on
facility stock-out of contraceptives or supplies. We did not
collect data on stocks or other elements of structural qual-
ity during the assessment. Another limitation of the study,
the level of missing data (20%) due to non-response for

the phone-based interview and/or SC being refused care at
the clinics may have impacted the validity findings if the
bias were differential by provider characteristics. However,
we found no statistically significant differences in provider
characteristics between those with missing and non-miss-
ing data and consider risk of this bias being differential to
be minimal. The imputation analysis for the indicators in
table 3 showed a qualitative change for all the indicators
using the maximum disagreement method and for one in-
dicator using the maximum agreement method, expected
since the proportion of missing data is high (data not
shown). Since we measured no statistically significant
agreement for any of the indicators, we believe that despite
the missing data, our conclusion is still that CLVs do not
measure quality of practice the same way SCs do.

CONCLUSIONS

In conclusion, we found that mobile phone CLVs are not an
accurate proxy measurement of provision of quality con-
traceptive care relative to SCs for public sector facilities in
Malawi. The proportion of providers saying they would per-
form specific actions through the CLV was higher than the
proportion captured by the SCs. This is also known as the
“know-do” gap and has been found in other resource-con-
strained health care settings. Conversely, a higher propor-
tion of health providers conducted more complete client
assessments and recommended the preferred contraceptive
compared to what they reported during the CLV, evidence
that CLVs conducted via mobile phone may not accurately
capture all knowledge. We hypothesize that being pre-
sented with a client in their clinical setting may stimulate
them to remember more quality actions compared to a the-
orical case scenario described in an assessment setting. Al-
though other studies in LMICs report poor validity of CLVs,
more research can be done on improving CLVs so that they
may be a better proxy of practice.

Phone-based protocols or other digital health solutions
can make quality of care easier to monitor in facilities that
are remote or rural, difficult to access due to geography
or conflict, or during a global pandemic when social dis-
tancing is required.33 This study provides important in-
formation on the validity of quality of contraceptive care
measurements where there is currently little information,
especially for mobile phone-based methods. Continued ef-
forts are needed to identify and test innovative methods to
accurately and inexpensively measure quality of care to in-
form improvement of provider performance.
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