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Introduction

Mental health disorder is one of the most common health con-
ditions, and the largest single source of economic burden 
globally, with depression constituting the leading cause of the 
disease burden.1–3 Over the past years, there have been wide-
spread commitments to enhance the provision of mental 
health services.2,4–6 In Lebanon, efforts to integrate mental 
health into primary healthcare were initiated via the 2015–
2020 National Mental Health Strategy developed by the 
Ministry of Public Health (MoPH). One of the main objec-
tives of the strategy is to improve the detection, assessment, 

and management of depression in primary care settings. The 
strategy offered a cost-effective, evidence-based, and multi-
disciplinary approach to managing depression through a 
number of steps including systematic and timely diagnosis, 
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training of primary care staff, patient education and participa-
tion in therapy, adoption of evidence-based medical treat-
ments, and an effective collaboration between primary care 
providers and mental health specialists.1

Accordingly, nurses, social workers, general practition-
ers, and family doctors in 75 out of 220 Primary Healthcare 
(PHC) centers in Lebanon were trained by the MoPH using 
WHO’s Mental Health Gap Action Program (mhGAP) 
guidelines to strengthen the capacities of the existing health-
care system. The training addressed the gaps in primary care 
staff’s ability to assess and manage major mental disorders4 
and involved training workshops on how to screen patients 
for depression using the Patient Health Questionnaire (PHQ-
9), a commonly used screening tool for the detection and 
monitoring of depression.

Globally, despite efforts to improve the management of 
depression, low compliance with follow-up appointments 
remains a major challenge. Non-attendance contributes to a 
vicious circle of inefficiencies characterized by staff’s wasted 
resources and time on outreach, longer waiting time, non-
attendance, and poorer patient care. Such disruptions are par-
ticularly worrying in the mental health field where close 
supervision is required until patients’ outcomes are consider-
ably improved. Increased waiting time may also prevent 
many patients from receiving the proper treatment. The need 
to ensure that patients attend their follow-up appointments is 
further emphasized by findings that those who failed to attend 
were more psychologically unwell than those who attended, 
and needed more intensive and emergent care services in their 
next visit.7,8 Nelson et al (2000) found the chances of re-hos-
pitalization for psychiatric patients to be one in 10 for those 
who responded to a follow-up appointment, with a much 
higher chance (one in 4) for those who did not keep or were 
not offered an appointment.8

A meta-analysis of behavioral interventions designed to 
increase patients’ attendance to health appointments shows 
that the use of behavior change techniques such as reminders, 
planning prompts, and feedback about the cost incurred due 
to non-attendance can increase attendance rates, with phone-
based messaging being at the cornerstone of such nudge-type 
interventions.9–16 A study by Sims et al.15 implemented at four 
community health clinics in London found a 25%–28% 
decrease in missed psychiatric appointments as a result of 
text-message reminders, where non-attendance to psychiatric 
appointments was formerly judged to be two to three times 
the rate of other medical specialties. Studying different varia-
tions of reminders, Hallsworth et al.14 find that messages 
which highlight the specific costs incurred by the health facil-
ity due to non-attendance were more effective than calling 
patients to remind them of the date and time of their appoint-
ment, or using social norm messages that highlight the num-
ber of people who normally attend their appointments. 
Planning prompts in the form of tear-off slips—enclosed 
within invitation letters—that invite patients to record the 

date and time of their health checkups significantly encour-
aged the uptake of health checks.16 The prompt invites self-
formulated plans including implementation intentions and 
self-motivated action plans, consequently acting as a rela-
tively longer-lasting reminder to attend the health check.

The adoption of reminders and memory aids in the mental 
health field is supported by findings that highlight forgetful-
ness as one of the most reported reason for non-attend-
ance.17–19 While phone-based reminders have generally been 
effective in the healthcare field, they remain less feasible 
than other prompts for several limitations including low 
response rates when patients fail to answer the calls, as well 
as undelivered messages due to phone-related issues (phone 
broken, turned off, etc.), not to mention limitations to the 
healthcare center in terms of investing in the appropriate 
software, as well as assigning dedicated individuals to ensure 
the timely delivery of reminders. Approaches that employ 
phone-based reminders are also less convenient for the 
underprivileged sections of the society with low access to 
mobile phones and/or low literacy rates. Such reminders are 
conceived to be relatively intrusive and may raise concerns 
over patient privacy when calls or messages are not read by 
the relevant patient.

Taking into consideration all these factors, this study imple-
mented a randomized controlled trial to test the impact of a 
novel behavioral intervention aimed at addressing the low 
compliance rate with follow-up appointments at a PHC center 
located in South Lebanon. Parting from phone-based remind-
ers, we opted for a pocket-sized visual self-assessment card 
that tracks patients’ daily mood changes for a period of 2–3 
weeks prior to their scheduled appointment. Through engag-
ing patients in the treatment and symptom monitoring pro-
cesses, the self-assessment card was hypothesized to encourage 
patients’ attendance to their follow-up meeting and help 
improve their mental health conditions. As such, this interven-
tion complements recent efforts by the Ministry of Public 
Health to systemize the follow-up process and enhance the 
management of depression in primary care settings, objectives 
set to be successfully achieved through 2015–2020 National 
Mental Health Strategy. 

Methods

Setting

The intervention was conducted at a PHC center located in 
South Lebanon, one of the most underprivileged zones in 
Lebanon. The corresponding center was chosen, in agree-
ment with the MoPH, for the following reasons. The center 
operated under the supervision of the MoPH, comprised of 
motivated, collaborative, and well-trained staff, as well as a 
trained general practitioner, and was judged by MoPH to be 
highly compliant with mental health requirements and pro-
cedures. In fact, later during the period of the intervention, 
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the center was designated as a referral center for mental 
health by the MoPH.

Recruitment

The intervention took place between August 2018 and 
August 2019 and targeted patients aged 18+ years who were 
diagnosed with mild-to severe depression using the Patient 
Health Questionnaire.20 Patients who met the age and diag-
nosis criteria were randomly assigned to a control group or a 
treatment group. Screening and assignment to treatment 
were undertaken by one social worker who was familiar with 
the context and the details surrounding the design setting of 
the study. The intervention also involved a pilot study for a 
period of 2 weeks prior to the start date to ensure a smooth 
implementation process and to equip the social worker with 
the required skills for the delivery of the various procedures. 
Blinding was not performed given the nature of the interven-
tion which involved providing patients with a tangible self-
assessment card.

PHQ. Screening using the PHQ occurred in two stages. 
Patients were initially screened using the PHQ-2, a tool 
which examines if patients have experienced little interest or 
pleasure in doing things, and/or have felt down, depressed, 
or hopeless in the past 2 weeks. Patients with positive 
responses to any of the two questions proceeded to complete 
the PHQ-9, a 9-item screening tool widely used in primary 
care settings. The validity of the PHQ-9 as a tool to detect 
major depressive disorders has been confirmed across a 
number of studies indicating high sensitivity and specificity 
properties of around 88% for scores above 10.20,21

Procedure. Both existing patients and new patients visiting 
for the first time during the intervention period completed 
the PHQ screening. The screening was administered by the 
social worker who filled out the questionnaire on behalf of 
the patients.

Patients who were diagnosed with mild-to-severe depres-
sion (PHQ-9 > 4) were asked to attend a follow-up appoint-
ment 2–3 weeks after their initial assessment. In addition, 
patients visiting on a treatment day were provided with a 
self-assessment card with the date and time of the follow-up 
appointment enclosed herewith, such that the card would be 
returned during their follow-up appointment. Instructions on 
how to fill out the self-assessment card were provided by the 
social worker.

While it is customary to target patients with depression 
(PHQ-9 ≥ 10), we opted for a lower threshold of 4+ (i.e., 
patients with depressive symptoms) for the following rea-
sons: (1) to assess any behavioral differences in response to 
the treatment (likelihood to attend the follow-up appoint-
ment) between patients with mild, moderate, and severe 
depression; and (2) to achieve the minimum required sample 
size suggested by the power analysis (N = 500) within the 

approved intervention period (12 months). Restricting the 
sample to patients with PHQ ≥ 10 would have resulted in a 
final sample of 281 patients, significantly lower than the 
required sample size to detect a 10% difference between the 
control and treatment groups.

Upon their visit, patients’ profiles were checked by the 
social worker to confirm if they were already screened for 
depression during the intervention period. The social worker 
then noted the date of the visit for patients who have already 
been screened and retrieved the self-assessment card from 
treated patients. This process ensured that no patient was 
offered the self-assessment card twice, and alleviated risks 
of the same patient being observed in both the control and 
treatment groups.

Sample size

The study was designed to run for a period of 1 year, target-
ing a sample of 500 patients allocated equally between con-
trol and treatment days to detect an impact of at least 10 
percentage points increase in the likelihood of a patient 
attending their follow-up appointment. This was determined 
based on a power analysis that assumes 80% power and a 
type I error probability of 5%, using historical number of 
patients’ visits, depression screening rates and follow-up 
adherence rates. However, only 405 patients were eligible to 
be included in the study by the end of the trial period.

Randomization

A clustered randomization on the visiting day level was 
employed such that the treatment status of patients would be 
determined based on the day they visited the center. 
Randomization assignments were generated for the days of 
the year between August 2018 and August 2019. 
Randomization ensured that all days of the week are balanced 
among the two groups to account for any systematic differ-
ences across days. This randomization method was chosen to 
reduce the risk of contamination following discussions with 
the social worker who took charge of screening patients, and 
assigning them to control and treatment groups. The trial con-
sisted of 327 intervention days, with 163 control days and 
164 treatment days. A pre-specified randomization schedule 
was provided to the social worker in advance. Treatment days 
were marked green and control days were marked red to 
reduce confusion between respective assignments. In order to 
track any errors in the randomization process, the social 
worker was also provided with stickers to be pasted next to 
each patient’s name, depending on the group they were 
assigned to (green for treatment and red for control).

Treatment

Treated patients were provided with a visual self-assessment 
card that tracks their daily mood change for a period of 
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2–3 weeks leading up to their scheduled appointment date (see 
Figure 1). The card was delivered during the patient’s first 
reported visit over the period of the intervention and was 
returned to the social worker during their follow-up appoint-
ment. As it engages patients in this self-monitoring process, 
the card was conceptualized as a reminder for patients to attend 
their follow-up appointment provided that the exact date and 
time of the scheduled appointment are enclosed within.

In addition, through  reflecting on their mood changes, 
patients can also learn to recognize and differentiate between 
various emotions as well as identify the contextual factors lead-
ing up to the emotion.22 This can initiate a desirable change in 
behavior by setting the stage for patients to change their percep-
tions, attitudes, and coping strategies. As a result, the self-
assessment card can help patients better understand their mental 
health conditions and may well improve their depressive symp-
toms. This hypothesis is related to the strand of literature exam-
ining the extent to which emotional self-awareness mediates the 
relationship between self-monitoring techniques and depressive 
symptoms.22,23 The self-assessment card, furthermore, involves 
patients in their path toward recovery through tangible and con-
crete doings and serves as concrete feedback for their behaviors, 
emotions, and attitudes throughout the day.

Building on this, the study focuses on testing two main 
hypotheses relating to the self-assessment card: (1) whether 
treated patients are more likely to come back for their fol-
low-up screening and (2) whether treated patients show an 
improvement in their mental health conditions as measured 
by their PHQ-9 score.

Outcome measures

The primary outcome measure is the likelihood of a patient 
attending their follow-up appointment. Attendance was 
tracked by the social worker who took charge of the screen-
ing process and overseeing procedures. For our second 
hypothesis, we measure the effect on patient’s psychological 
well-being through the change in PHQ-9 score recognized 
between the first visit and the follow-up visit. For additional 
exploratory analysis to examine the relationship between the 
PHQ-9 screening tool and mood changes, we employ the 
PHQ-9 post score as the outcome measure.

Data collection

Data were collected by the social worker using a standardized 
data collection sheet to ensure reliability of the intervention 
processes and a proper tracking of patients over the study 
period. The data collection sheet encompassed all 327 days of 
the 1-year period such that intervention days were marked by 
green and control days were marked by red. Constituent 
entries included the patient’s ID number (to preserve confi-
dentiality), the date of the first appointment, PHQ-9 score at 
first appointment, treatment status (whether or not they 
received the self-assessment card), the date of the scheduled 
follow-up appointment, whether or not they attended their 
follow-up appointment, date of attendance to follow-up 
appointment, and PHQ-9 scores reported during the follow-up 
visit. Collected data also included sociodemographic 

Figure 1. Self-assessment card provided to patients in the treatment group.
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indicators like sex, age, nationality, education, and area of 
residence. The patient’s PHQ-9 scores at first and second vis-
its were later retrieved from the PHC’s excel sheet through 
their patient de-identified IDs to ensure anonymity. Data on 
daily mood changes were extracted from the self-record cards 
returned at the follow-up session.

Statistical analysis

Prior to the analysis pertaining to our main outcomes of 
interest, randomization checks were performed using test of 
means for continuous variables (age and PHQ-9 score), 
Pearson chi-square test for binary variables (gender, nation-
ality, area of residence, and type of patient) and Kruskal–
Wallis test for categorical variables (education).

The impact of the intervention on follow-up attendance 
(coded as a dummy variable for whether or not the patient 
attended their follow-up appointment) and improvement in 
PHQ-9 score (coded as the difference between the initial and 
final PHQ-9 score) was assessed using a multivariate linear 
probability model (LPM). The use of the LPM model was 
based upon recent evidence that shows the benefits of using 
linear probability models for binary outcomes over binary 
logistic models with both yielding similar results.24 
Nevertheless, average marginal effects from a logistic regres-
sion were estimated and compared to the LPM model to 
ensure the robustness of results.

The analytical models regressed each outcome variable 
on a treatment dummy while controlling for a number of 
covariates. Covariates included initial PHQ-9 score, age, 
nationality (coded as a dummy variable for Lebanese vs 
other subgroups), basic education (coded as a dummy for 
patients with basic education vs other subgroups), and type 
of patient (coded as a dummy for new patients vs existing 
patients). The choice of the educational dummy was made 
based on randomization checks which revealed significant 
imbalances solely at the level of basic education. Finally, 
month of visit dummies were added to capture any month-
related influences on attendance rates. Control variables 
were added gradually to test the robustness of the treatment 
coefficient of interest. In addition to the primary analysis, a 
heterogeneity analysis at the level of patient type was con-
ducted. For this purpose, we ran the same multivariate model 
with an added interaction between treatment variable on one 
hand and patient type dummy on the other hand. All regres-
sions were estimated using robust standard errors, namely 
Huber–White standard errors, to correct for potential hetero-
scedasticity. Furthermore, given the clustered randomized 
feature of the study, we computed design effect adjusted 
standard errors, following Lehtonen and Pahkinen25 to take 
account of the intracluster correlation. Statistical analysis 
was conducted using Stata software.

In light of the limitations of the study, the approach we 
took to choosing the level of significance borrows its intui-
tion from Fisher.26 Since the study was underpowered, we 

report results that are in essence suggestive (p < 0.1) but not 
necessarily conventionally statistically significant (p < 0.05). 
While directional results reported in this study warrant fur-
ther testing, they are worth reporting and can offer new direc-
tions for further studies looking to evaluate reminder-based 
interventions in mental health settings. In general, our 
approach has been to report all statistical information on coef-
ficients including standard error, p-value, sample size, and 
confidence intervals in addition to reporting changes in the 
coefficients of interest with the addition of control variables.

Ethical considerations

The randomized controlled trial was approved by the 
Institutional Review Board at the University Saint-Joseph of 
Beirut (USJ).

A verbal informed consent to participate in the study was 
obtained by the social worker from all eligible participants 
before being screened for depression. Only patients who pro-
vided consent to be screened for mental health and partici-
pate in the trial were included in the study. We opted for a 
verbal consent because most of the participants were either 
illiterate or had low literacy skills, and therefore would have 
struggled to read and sign a written consent.

The decision to acquire verbal consent was also moti-
vated by the sensitivity of the topic and stigma around men-
tal health in Lebanon. It was feared that having participants 
sign any documents could result in an adverse reaction, 
thereby impacting their trusting relationship with the social 
worker. The approach to acquire consent from participants 
was approved by the Institutional Review Board.

Anonymity and confidentiality of patients were preserved 
by way of non-identifiable data which are already routinely 
recorded as part of the PHC’s mental health program.

The trial was pre-registered with the American Economic 
Registration (AEA).

Results

Characteristics of sample

The final sample consisted of a total of 405 patients who 
visited the center over 206 days (control days = 101; treat-
ment days = 105). The difference between the initial number 
of intervention days and the actual number of intervention 
days was generally due to lack of patients diagnosed with 
depression. The distribution of patients into control and 
treatment is 196 and 209 patients, respectively. The follow-
up attendance rate for the control group was documented at 
29%. While this is well below rates documented elsewhere, 
it is not surprising given that the study took place at an 
underprivileged community with suggestive evidence that 
people with lower socio-economic status are less likely to 
attend.27 The majority of the sample were women (85%) 
with almost one-third aged between 18 and 29 years (31%) 
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or 30 and 39 years (36%) (see Table 1). Most were non-Leb-
anese (77%) with 88% residing in Sour, a main district in 
South Lebanon where the PHC is located. In terms of depres-
sion severity, 31% were diagnosed with mild depression, 
31% with moderate depression, 25% with moderately severe 
depression, and 13% with severe depression. Almost two-
thirds of visiting patients were existing patients (65%; 57% 
of which without healthcare) who have attended the PHC at 
least once before the intervention period.

Randomization checks

There were no significant differences between the two 
groups on symptom severity diagnosis as well as sociodemo-
graphic characteristics relating to age, nationality, gender, 
and place of residence—refer to Table 2. However, compari-
sons on the patient type and education levels revealed some 
imbalances between the control and treatment groups. The 

difference with respect to type of patient was statistically 
significant at the 10% level. With respect to education, the 
difference was significant at the 5% level. In specific, 
patients in the treated group were significantly more edu-
cated than those in the control group, with the former group 
comprising a larger portion of patients with basic education 
and a smaller portion of illiterate patients. Patients with ter-
tiary education, however, were better represented among the 
control group. Taken together, the results offer a narrow win-
dow for threats over unbalanced randomization. To correct 
for these differences, dummies for patient type and educa-
tional levels were included in all regression specifications. 
Such control variables were added gradually and changes in 
coefficients were traced to check for the sensitivity of results 
to varying model specifications.

Indicators of attendance

PHQ-9 initial score, age, nationality, and patient type were 
significantly associated with follow-up attendance (see  
Table 3). The multivariate model shows that younger patients 
and patients diagnosed with higher levels of depression at 
their first visit are more likely to attend the follow-up appoint-
ment compared to older patients and patients with less severe 
depression. Lebanese patients are considerably less likely to 
follow-up with their health provider relative to non-Lebanese. 
Consistent with previous findings, patients visiting the PHC 
for their first time (new patients) were considerably less likely 
to follow-up with their health provider relative to existing 
patients.19,27 We also account for the time lag between the first 
visit and the scheduled follow-up appointment to test the 
hypothesis that patients are more likely to miss the follow-up 
appointment the further it was from their first appointment, 
but it was found to be very small in magnitude and statisti-
cally insignificant. It was not possible to explore the impact 
of place of residence or distance away from PHC—some of 
the most commonly reported reasons for non-attendance19,27 
due to the low variability in the data with the majority resid-
ing in South Lebanon near the corresponding PHC. As for 
seasonality effects, patients were more likely to attend fol-
low-up appointments scheduled in the fall season relative to 
each of winter, spring, and summer.

Follow-up assessment

Table 3 presents results of the analysis conducted on the 
primary outcome of interest, specifically the likelihood to 
attend the follow-up appointment. Patients who were pro-
vided with the self-assessment card were 9 percentage 
points more likely to attend the follow-up appointment, sig-
nificant at the 10% level (p-value = 0.05). This effect varies 
between 9 and 7 percentage points with the gradual inclu-
sion of control variables such as PHQ-9 pre score, age, 
nationality, education, and patient type. The effect is statisti-
cally significant at the 10% level in five out of seven 

Table 1. Characteristics of the sample.

Characteristic N %

Sex
 Female 343 84.69
 Male  62 15.31
Age
 18–29 123 30.67
 30–39 143 35.66
 40–49  75 18.70
 50–59  45 11.22
 >60  15  3.74
Education
 Illiterate  57 14.11
 Basic 279 69.06
 Secondary  44 10.90
 University  24  5.94
Nationality
 Lebanese  94 23.21
 Non-Lebanese 311 76.79
Patient type
 New patient 143 35.31
 Existing with healthcare  31  7.65
 Existing without healthcare 231 57.04
Depression severity (according to PHQ-9)
 Mild (5–9) 124 30.62
 Moderate (10–15) 127 31.36
 Moderately severe (15–19) 103 25.43
 Severe (20–27)  51 12.59
Governorate
 Beirut   3  0.81
 Beqaa   2  0.54
 Mount Lebanon  12  3.23
 Nabatiyeh   4  1.08
 North 20  5.38
 South 331 88.98

PHQ: Patient Health Questionnaire.
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different specifications and represents an increase of 4.5 
percentage points with the inclusion of month of visit fixed 
effects (p-value = 0.32). The inclusion of monthly dummies 
might have led to a major deterioration in power (type II 
error) required for the measurement of the impact. The 
results are similarly significant in 5 out of 7 specifications 

with the use of design effect adjustments due to clustered 
randomization at the visiting day level.

Table 4 presents differences in response based upon 
patient’s visit history. Notably, there were significant differ-
ences between new and existing patients. The impact of the 
self-assessment card is mostly captured for new patients who 

Table 2. Randomization checks.

Characteristic Treated group (N = 209) Control group (N = 196) Difference

M SD M SD t p-value

Age 36.88 13.45 36.16 11.40 −0.57 0.56
Depression severity (PHQ-9) 13.13  5.22 13.00  5.19 −0.25 0.80

 N % N % χ2 p

Female 178 85.16 165 84.18 0.07 0.78
Lebanese  46 22.00  48 24.48 0.35 0.55
Place of residence (South) 158 87.30 173 90.57 1.02 0.31
New patient  65 31.10  78 39.79 3.35 0.067
Education
 Illiterate  23 10.58  34 17.53 4.03 0.045
 Basic 161 77.40 118 60.82
 Secondary  20  9.62  24 11.86
 University   5  2.40  19  9.79

PHQ: Patient Health Questionnaire.
Kruskal–Wallis test was used for education and chi-squared statistic with ties was reported. It is worthy to mention that while the p-value associated 
with χ2 (with ties) was <0.05, the p-value associated with χ2 (without ties) was 0.23.

Table 3. Follow-up assessment for mental health patients in a randomized controlled trial.

Dependent variable: Follow-up status

 (1) (2) (3) (4) (5) (6) (7)

Main independent variable
 Treatment 0.092* 0.091* 0.086* 0.082* 0.089* 0.072 0.045

[0.050]
(0.01, 0.17)

[0.052]
(0.01, 0.17)

[0.066]
(0.007, 0.16)

[0.078]
(0.003, 0.16)

[0.060]
(0.008, 0.17)

[0.119]
(–0.006, 0.15)

[0.327]
(–0.03, 0.12)

Other associated factors
 PHQ-9 pre score 0.008* 0.0078* 0.0079* 0.0077* 0.008* 0.005

 (0.004) (0.004) (0.005) (0.004) (0.004) (0.004)
 Age −0.005*** −0.004** −0.003** −0.0027 −0.003*

 (0.0016) (0.0017) (0.0017) (0.0017) (0.0017)
 Lebanese −0.110** −0.113** −0.148*** −0.158***

 (0.054) (0.054) (0.054) (0.055)
 Basic education −0.05 −0.07 −0.07

 (0.05) (0.05) (0.05)
 New patient −0.23*** −0.17***

 (0.046) (0.049)
 Month of visit dummies Yes
Observations 405 405 401 401 400 400 400

PHQ: Patient Health Questionnaire; CI: confidence interval.
Coefficients from the linear probability model (LPM) were reported. Similar results were obtained from maximum likelihood estimation. The table shows 
seven different specifications with the gradual addition of control variables (referred to as other associated factors). The last specification includes month 
of visit dummies representing dummies for 11 out of 12 months of the year with the remaining month left as a reference category. Significance represent-
ed through stars corresponds to unadjusted p-values. For the main independent variable, we report both the unadjusted p-values (in brackets) and the 
design effects adjusted confidence intervals (90% CI) (in parentheses). For the other associated factors, we report the estimates along with the standard 
errors (in parentheses).
*p < 0.1. **p < 0.05. ***p < 0.01.
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show a 14.8 percentage point increase in the likelihood of 
attending the follow-up appointment with minimal impact 
among existing patients. The impact on new patients is 
highly robust and significant (p < 0.05).

In addition, we examined the differences in uptake 
between treated and non-treated patients based on the sever-
ity of their depression. While patients with mild or moderate 
symptoms were more likely to attend their follow-up appoint-
ment than those with severe depression, the differences were 
not statistically significant. Results are available in the 
Supplemental Appendix.

Improvement in mental health

The analysis to evaluate improvements in PHQ-9 score is evi-
dently restricted to those who came for the follow-up appoint-
ment (n = 137). The mean of PHQ-9 post-score was 9.96 for 
the control group (SD = 7.5) and 9.28 for the treatment group 
(SD = 6.75). Considering the change in PHQ-9, the mean was 
−4.298 for the control group (SD = 6.72) and −4.246 for the 
treatment group (SD = 6.53). While the results of the linear 
multivariate model show no significant differences between 
control and treated patients on both PHQ-9 post score and 
ΔPHQ-9, it is worthy to note that the wide confidence inter-
vals resulting from the small sample size restrict our ability to 
draw appropriate conclusions (see Table 5).

Additional results

The self-assessment card serves as a self-monitoring tool 
allowing patients to evaluate their overall psychological 
well-being for the period leading up to their scheduled 
appointment. On their follow-up visit, patients are asked 
about their eating and sleeping patterns, fatigue, and nature 
of thoughts over the past two weeks. As such, one would 
expect that the self-reported mood changes be consistent, to 
some degree, with the final PHQ-9 screening outcome. This 
last investigation examines whether there is any association 
between self-reported mood changes (Happy, Neutral, and 

Sad) and mental health state assessed through the PHQ-9 rat-
ing score. One limitation, however, is the small sample size 
which is essentially restricted to the treated group who came 
back for the follow-up appointment but also returned their 
self-assessment card (n = 55). Results shown in Table 5 
reveal a positive relation between the reported number of 
Sad days (vs Happy or Neutral days) and the PHQ-9 score. 
That is, keeping all other factors constant, an additional day 
reported as Sad (vs Happy or Neutral) is associated with 
about a 1-point increase in the final PHQ-9 score (p < 0.01).

Discussion

This randomized trial studied the impact of a novel behavio-
ral intervention in the form of a self-assessment card to 
increase the attendance of patients diagnosed with depres-
sion to their follow-up appointments. Despite being under-
powered, the trial provides reasonable evidence supporting 
the effectiveness of the self-assessment card, with new 
patients responding more strongly to the intervention than 
existing patients.

Overall, treated patients were around 9 percentage points 
more likely to attend their follow-up appointment compared 
to control patients. The effect was closely significant at the 
5% level with a p-value in the range of [0.05, 0.078] in five 
out of seven different specifications. Notable was the impact 
on new patients (compared to existing patients) who experi-
enced an increase of 15 percentage points in their likelihood 
of attending the follow-up appointment (p < 0.05). While the 
interpretation of this result is limited by the lack of stratified 
randomization on the type of patient level, the impact on new 
patients remained highly significant after controlling for 
basic demographics, symptom severity and month of visit 
fixed effects—factors that have previously been shown to 
influence attendance rates.19,27–29

The lack of information on existing patients’ visit history, 
specifically whether they had access to a similar service in 
their previous visits to the PHC center is another limitation. 
The absence of an effect for this sub-sample of patients who 

Table 4. Follow-up assessment by type of patient.

Type of patient Dependent variable: Follow-up status

 Estimate SE p-value 95% CI Adjusted 95% CI

New patient (1) Excluding control 
variables (n = 405)

0.177 0.07 0.009 (0.044, 0.309) (0.036, 0.318)

(2) Including control 
variables (n = 400)

0.148 0.07 0.035 (0.011, 0.285) (0.007, 0.289)

Existing patient (1) Excluding control 
variables (n = 405)

0.017 0.06 0.784 (–0.104, 0.138) (–0.106, 0.138)

(2) Including control 
variables (n = 400)

−0.015 0.06 0.798 (–0.135, 0.104) (–0.136, 0.106)

CI: confidence interval.
Estimates are obtained from the linear probability model where patient type dummy is interacted with treatment status dummy. Adjusted 95% CI refer 
to design effects adjusted confidence intervals. The table presents the results of two different regression specifications: (1) without control variables and 
(2) with the addition of control variables.
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may have had prior experiences with health consultations 
could be due to loss of hope or tiredness from consulting a 
health specialist, or the belief that symptoms would resolve 
on their own. Research looking into the reasons for non-
attendance highlight wariness about seeing a health special-
ist, patient’s poor psychological well-being, skepticism 
about the value of treatment, miscommunication with thera-
pist, among other patient-related reasons like forgetting, 
oversleeping, or confusing the date of the appointment.19,27

In addition to the primary results, our evaluation of the 
relationship between patients’ PHQ-9 post score and mood 
changes reveals interesting insights. Only Sad versus Neutral 
mood changes—but not Happy versus Neutral—significantly 
explained variations in PHQ-9 post scores. In reference to 
prospect theory’s loss aversion,30 a possible explanation is 
that people react differently to their losses and gains. In our 
context, patients may have a tendency to recall feelings of 
sadness more strongly than to recall feelings of happiness, 
which might help explain the final effect on PHQ-9 captured 
during the course of the questionnaire.

Finally, informal feedback from treated patients suggests 
that the self-assessment card was engaging and may have 
contributed indirectly toward improving their mental health. 
Most treated patients who came back for their follow-up 
appointment expressed their satisfaction with the delivered 
card. Patients’ feedback also revealed that the card embodied 
a tangible step in their treatment process. The social worker 
also noted patients’ motivation and commitment to filling 
out the card and returning it during their follow-up visit. 
While more formal feedback is essential, the degree of 
engagement with the self-assessment card suggests a poten-
tial for a number of benefits for patients with mental health 
conditions, eventually supporting the objectives of the 
National Mental Health Strategy and embracing increased 
patient involvement in the management of depression.

Strengths and limitations

To the best of our knowledge, this is the first intervention 
that adopts a self-assessment card as a prompt to attend the 

follow-up appointment. Given its easy-to-use features, this 
self-monitoring tool could be introduced in the mental 
health field as a highly feasible and cost-effective treatment 
employed as an alternative to phone-based reminders that 
are relatively more costly. The findings provide new ave-
nues for enhancing the use of reminders in the healthcare 
field, therefore contributing to closing the various gaps in 
efficiency.

The study was nonetheless associated with several limita-
tions. The fact that the study was implemented in one primary 
healthcare center with specific characteristics—being located 
in an underprivileged area—limits the generalizability of our 
results. Originally designed as a 1-year intervention, the study 
also failed to meet its sample-size requirements due to the low 
number of patients with depressive symptoms attending over 
the period of the intervention (this could have been due to both 
false negative responses (due to stigma, for example) and true 
negatives indicating no depressive symptoms). Nevertheless, 
the study provides a promising benchmark for future evalua-
tions looking to measure the impact of a self-assessment card.

Although the self-assessment card embodied a novel fea-
ture of this study, the study hinges on the assumption that 
patients would keep possession of the card. This could have 
led us to underestimate the impact of the intervention if a large 
number of patients lost or misplaced their cards. Potential 
follow-up interventions could try to examine the impact of 
phone-based tracking applications on the probability of attend-
ing the follow-up appointment in similar contexts.

The lack of stratified randomization by type of patient 
(existing or new), because of logistical limits, represented 
another limitation. This has restricted the interpretation of 
the observed impacts, despite the robustness of results to 
varying model specifications. Moreover, it would have been 
informative to know whether existing patients have accessed 
the same or different service before. In addition, information 
on what medical care or treatment plan mental health patients 
received at their first visit to the PHC center was lacking 
which limited the interpretability of our findings.

Finally, the PHQ-9 screener was not pretested with the 
target population group as it was already being used as a 

Table 5. Additional results pertaining to secondary outcome measure and the relation between PHQ-9 and daily mood changes.

Secondary outcome measure (N = 137) Estimate SE p-value 95% CI

PHQ-9 post score −0.20 1.12 0.86 (−2.41, 2.01)
∆PHQ-9 score 0.12 1.17 0.91 (−2.18, 2.44)

PHQ-9 and daily mood changes (N = 55) Estimate SE p-value 95% CI

Happy vs Neutral −0.17 0.22 0.43 (−0.61, 0.26)
Sad vs Neutral 0.83 0.23 0.001 (0.38, 1.29)
Sad vs Happy 1.04 0.2 ⩽ 0.01 (0.63, 1.45)

PHQ: Patient Health Questionnaire; CI: confidence interval.
Regressions control for age and nationality. For PHQ-9 post score as the outcome variable, we also control for PHQ-9 pre score. A lower PHQ-9 post 
score points to a decrease in depressive symptoms.
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screening tool by all trained PHCs supervised by the MoPH, 
noting that the version used in the trial has been validated 
among the Lebanese population.31

Conclusion

The findings suggest a great potential for cost-effective 
interventions to promote the provision of mental health ser-
vices. Providing patients with a self-assessment card which 
reminds them of the follow-up appointment and allows them 
to track their daily mood changes has been found to signifi-
cantly increase attendance to follow-up meetings. Efforts 
focused on increasing compliance with follow-up appoint-
ments should be at the cornerstone of mental health integra-
tion approaches. Such efforts will require enhancing and 
optimizing behavior change interventions for the purpose of 
addressing the several negative consequences of non-attend-
ance—manifested most notably in terms of poor patient care 
and relapse in patient’s health conditions.
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